Distinguishing sluggish cognitive tempo from attention deficit hyperactivity disorder in children : implications for diagnosis, treatment and educational management by Gafoor, Leila Abdool
COPYRIGHT AND CITATION CONSIDERATIONS FOR THIS THESIS/ DISSERTATION 
o Attribution — You must give appropriate credit, provide a link to the license, and indicate if
changes were made. You may do so in any reasonable manner, but not in any way that
suggests the licensor endorses you or your use.
o NonCommercial — You may not use the material for commercial purposes.
o ShareAlike — If you remix, transform, or build upon the material, you must distribute your
contributions under the same license as the original.
How to cite this thesis 
Surname, Initial(s). (2012). Title of the thesis or dissertation (Doctoral Thesis / Master’s 
Dissertation). Johannesburg: University of Johannesburg. Available from: 
http://hdl.handle.net/102000/0002 (Accessed: 22 August 2017).    
1 
DISTINGUISHING SLUGGISH COGNITIVE TEMPO FROM ATTENTION 
DEFICIT HYPERACTIVITY DISORDER IN CHILDREN: IMPLICATIONS FOR 
DIAGNOSIS, TREATMENT AND EDUCATIONAL MANAGEMENT 
by 
LEILA ABDOOL GAFOOR 
200812213 





FACULTY OF EDUCATION 
at the 
UNIVERSITY OF JOHANNESBURG 
SUPERVISOR: Dr Jean Fourie 




I would like to dedicate this thesis to my family, who have always supported and believed in 
me. Without your love and support I would never have been able to do this. 
My Father, Mohideen who always encouraged me to study and further myself. Your
 love and support have been immeasurable. 
My Mother, Hajira, who if she were here with me would have been very proud. This is 
for you Louise. 
My Brother, Khalil who always supported me and would have been so excited to see 
this complete. 
My husband, Hasnayn for his love and encouragement. Thank you for giving me the 
time and space to do this. I appreciate it. 
My children, Zinadine and Zakariyya who always inspire me to be the best that I can 
be for them. Thank you for understanding when I had to work and I couldn’t play all of 
the time. 
My supervisors, Professor Alban Burke and Dr Jean Fourie, I can’t thank you enough. 
Professor Burke thank you for the many hours of your time and your patience. I 






A big thank you to the following people who helped me in the completion of this thesis: 
• The participants of all three data sets who allowed research on SCT in South Africa to 
become a reality. 
• The research teams who collected the original data sets. Thank you for doing this time- 
consuming task.  
• Professor Barkley and Professor Becker for inspiring me with your work on SCT 
internationally.  
• My line manager, Professor Alban Burke, who always gave me the time and 
encouragement to pursue my Doctorate. Thank you for always believing in me even 
when I felt unsure myself.  
• The editing of this study was supported through an earmarked grant allocated as part of 
the Teaching and Learning Development Capacity Improvement Programme 
(TLDCIP), a partnership between the Department of Higher Education and Training 
and the European Union. 
Finally, I am grateful for the support and love that my family and friends have given me 













The primary aim of this study was to investigate whether cognitive assessments could 
distinguish between ADHD and SCT and the secondary aim was to investigate whether there 
were differences in associated features between the two groups. This was done not only to 
delineate SCT from ADHD but also to attempt to describe the possible characteristics and 
symptoms of SCT in order to assist with diagnosis and treatment.   
Methods 
Archival data was used for the purposes of this study. Clinical files of children between 
the ages of 6–17 years old were perused and only those where some form of cognitive 
assessment had been done were utilised. These cases were then categorised into three groups 
i.e.: an ADHD group (n= 62), a SCT group (n= 27) and a Non-Clinical (n-C) group (n= 362). 
A formal diagnosis by mental health professions of ADHD was used as the including criterion 
for the ADHD group, the proposed symptoms of SCT as described by (Barkley 2005, 2011a, 
2011b, 2012, 2013a, 2013b, 2014) was used as including criteria for the SCT group and in 
those cases where there were no clear disorders or diagnoses were included in the Non-clinical 
group.  
This process resulted in three samples i.e.: Senior South African Individual Scale 
Revised (SSAIS-R) results, the Wechsler Intelligence Scale for Children-Fifth Edition (WISC-
V) results and clinical observations. The three data sets, due to differences in levels of 
measurement and sample sizes were analysed using different statistical techniques. ANOVA 
testing was used to analyse the SSAIS-R data set, Mann Whitney-U testing was used for the 







 The SCT group almost consistently scored lower on the subtests of the SSAIS-R and 
the WISC-V than the ADHD and Non-Clinical groups. Furthermore, the ADHD group scored 
lower on almost all of the subtests than the Non-Clinical group. This creates a sense of a 
continuum with SCT at the lower end, the Non-Clinical group at the upper end and the ADHD 
group between these two. The differences between the two groups in terms of observations 
were both significant and the effect sizes were large. Therefore, the observations are better 
diagnostic discriminators of which group a participant falls into rather than the cognitive 
assessments.   
Conclusions 
 There is evidence of a disorder such as SCT which can be seen as a separate disorder 
from ADHD.  However, cognitive assessments cannot be used as a sole assessment tool in the 
diagnosis of SCT. Neurological assessments should be used in addition to provide a holistic, 
detailed diagnosis. The implications of such a diagnosis and its management are discussed.  
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Chapter 1: Introduction and Rationale 
Introduction 
Multiple factors may influence the academic performance of learners in South Africa 
that range from psychosocial factors to neurodevelopmental disorders as described in the 
Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5), (American 
Psychiatric Association [APA], 2013). One of the most common of these disorders is Attention 
Deficit Hyperactivity Disorder (ADHD), which is inaccurately considered a homogenous 
disorder by many.  
ADHD is a heterogeneous disorder that often persists from childhood into adulthood 
and is diagnosed by looking at the child historically while keeping in mind the symptoms of 
the disorder (Wilens & Spencer, 2010). It has been reconceptualised as a chronic condition 
with half of children continuing to exhibit symptoms of the disorder into adulthood (Wilens & 
Spencer, 2010). 
It is found in about 2–4 % of adults internationally and is usually identified in early 
childhood (Wilens et al., 2004; Wender, 2000). Aase et al. (2006), have found that the 
prevalence rate in South Africa is similar to that internationally. Prevalence rates in South 
Africa indicate that approximately 4–5% of children present with ADHD (Schellack & Meyer, 
2012).  
ADHD was first mentioned in 1798 by Sir Alexander Crichton where his depictions of 
ADHD were found to be very similar to those described in the DSM-IV-TR (Lange et al., 
2010). In 1844 Heinrich Hoffmann in his books Fidgety Phil and Johnny-look-in-the air 
depicted the behaviour of his son and which later become a commonly used allegory for ADHD 
(Lange et al., 2010).  
However scientific scholars believe that it was only in 1902 that the official starting 





could not control their behaviour in an age-appropriate manner and sought to investigate this 
phenomenon further. This resulted in the Goulstonian Lectures which were a series of three 
lectures presented to the Royal College of Physicians of London called ‘On Some Abnormal 
Psychical Conditions in Children’ (Still, 1902). Although most of the symptoms that he found 
are not directly linked to a diagnosis of ADHD today, some of his findings are still relevant 
and opened discussions, awareness and research into inattention.  
In the most recent diagnostic system, ADHD has been broken down into two categories: 
ADHD Inattention (I) and ADHD Hyperactivity (HI) (APA, 2013). For adults at least five 
inattention or hyperactive and impulsive symptoms within six months in multiple settings are 
required to make a diagnosis (APA, 2013). ADHD is characterised by a persistent pattern of 
inattention and/or hyperactivity-impulsivity that interferes with function or development 
(APA, 2013).  
ADHD is a complex disorder with different subtypes, which manifests in a variety of 
ways. In addition, there is the problem of clinically subthreshold symptoms and comorbid 
disorders, which complicates the diagnostic process. Given these complexities, one could 
expect a steady increase in the diagnosis of ADHD as a result of either over- or misdiagnosis 
(Barkley, 2013a). A further complication is that there are no standardised methods of 
assessments or medical tests to assist with making a clear diagnosis. 
Those with ADHD have a comorbid disorder which impacts the academic, social, and 
intrapersonal domains (Wilens & Spencer, 2010). Educational remediation, routines and 
structure, and cognitive behavioural approaches should be considered (Wilens & Spencer, 
2010) in addition to pharmacological interventions.  
Despite being classified as a categorical disorder, ADHD may be better described as a 
spectrum disorder where the traits of attention, inhibition and motor activity regulation are on 





inattentive and hyperactivity-impulsivity subtype reflects a difference in attention problems 
(Penny et al., 2009). Researchers have begun to recognise that ADHD is a developmental 
impairment of a complex range of functions and not a problem of inattention (Brown, 2002). 
Some authors such as Barkley (1998) focus on deficient inhibitory processes whilst others such 
as Brown (2005) place an emphasis on attention problems (Milich et al., 2001). In addition, 
increasing research has suggested that the inattentive subtype could be looked at as a separate 
disorder (Barkley, 1998, 2001, 2016). This then places the validity of the inattentive subtype 
up for debate (Lahey, 2001; Barkley, 2001).  
Barkley (2013a) has suggested another disorder, i.e. Sluggish Cognitive Tempo (SCT), 
as an alternative disorder to ADHD, which shares some similarities but also has distinct 
differences (Barkley, 2014; Becker, 2019). SCT has an estimated prevalence rate amongst 
youth of 5–6 % in children between the ages 6 and 17 years (Barkley, 2013b). SCT symptoms 
have been reported to include: daydreaming, trouble staying awake or alert, feeling mentally 
foggy or easily confused, staring into space, lethargy, under activeness, slow moving or 
sluggish, cannot understand questions accurately, appears to be sleepy or drowsy, appears to 
be apathetic or withdrawn, is often lost in thought, is slow to complete tasks and often lacks 
initiative or the level of effort fades with time (Barkley, 2018). 
Interestingly, the last two symptoms overlap with an ADHD diagnosis (Barkley, 2018).  
Some of the differences between the two conditions include the progress of the disorder. In the 
case of ADHD, there is an early onset of symptoms that tends to decline or stabilise with age, 
and in the case of SCT, the inverse is true. A further difference is that impulsivity is a common 
symptom of ADHD but not in SCT where children are typically over inhibited (Barkley, 2005). 
Children with SCT typically struggle with accuracy whereas children with ADHD typically 





When conducting a survey of children, Barkley (2013a) noted that SCT was linked to 
lower levels of parental education and annual household income, and the possibility of a parent 
being unemployed because of disability (Barkley, 2012). In his survey of adults in the United 
States, Barkley (2012), also found that those screened as SCT also had lower levels of 
education as well as lower annual income levels. In the adult survey in those instances where 
SCT was comorbid with ADHD (Barkley, 2012) these cases were more likely to be unmarried 
or out of work due to disability than were adults with ADHD. This suggests that SCT might be 
more associated with psychosocial difficulties than ADHD.  
 There are also distinct differences between the two disorders with regards to comorbid 
conditions. It would seem as if children with SCT are more prone to internalising disorders 
(such as anxiety and depression) whereas children with ADHD are more prone to externalising 
disorders such as Oppositional Defiance Disorder (ODD) and Conduct Disorder (CD) 
(Barkley, 2005, 2011a, 2011b, 2012). It also seems as if there is stronger evidence for ADHD 
being hereditary than SCT (Barkley, 2005). One of the differences that needs to be emphasised 
is that SCT is strongly associated with a number of psychosocial factors, which is not 
necessarily the case in ADHD (Barkley, 2013a).  
Although there may be some overlap between the symptoms of ADHD and SCT it is 
not only a question of semantics but more importantly a question in terms of treatment and 
management of children with SCT. ADHD is a neurologically based disorder, which is 
characterised by a persistent pattern of inattention and or hyperactivity-impulsivity that 
interferes with function or development (APA, 2013). ADHD has been broken down into three 
subtypes: ADHD (Inattention), ADHD (Hyperactivity) and ADHD (Combined) in the DSM-5 
(APA, 2013). Some researchers argue that SCT is nothing more than ADHD of the inattentive 
subtype (Jacobson et al., 2012) whereas others argue that SCT could be conceptualised as a 





clear clinical description of SCT and are also opposed to the name of the disorder as they view 
this as derogatory and misleading. As far as the latter is concerned, there have been suggestions 
to change the name to Concentration Deficient Disorder (CDD) as it would be less offensive, 
keep the concentration of the label on the disorder and summarise the core deficiency (Barkley, 
2014; Becker, 2013).  
Rationale 
Studies utilising the DSM-5 ADHD diagnosis are slowly emerging. The study of SCT 
is still new (Becker, 2019). Fundamental to this research would be defining SCT clearly and 
being able to psychometrically measure it (Penny et al., 2009). Current studies on SCT are 
gaining momentum, but these have been limited to North America (Becker, 2019), Western 
Europe, South Korea and one from Chile (Lee et al., 2016), but none has been done in South 
Africa. Given the link between SCT and various psychosocial, socio-economic and cultural 
factors, it is important to investigate the possibility of SCT in the South African context in as 
far as etiology, diagnosis and treatment are concerned, as one cannot underestimate the 
contribution of cultural influences on mental health (Achenbach & Rescorla, 2007). Validated 
measures can be used to examine whether SCT symptoms are similar both across and within 
cultures in order to establish the between culture validity of SCT (Becker, 2019). Accurate 
descriptions of SCT symptoms may help to predict areas of functional difficulty in learners 
with poor academic performance (Jacobson et al., 2012) in the South African context. 
Given that SCT and ADHD are so similar and that SCT is a relatively unknown 
construct in South Africa, many people are likely to be diagnosed with ADHD who may in fact 
have SCT. If this is true, then we may possibly have a higher prevalence rate of SCT in lower 
socioeconomic groups in South Africa given the fact that unemployment and poverty is high 
(Chibba & Luiz, 2011). It then stands to reason that we have higher levels of SCT that may be 





Rescorla, 2007) it would be important to establish SCT’s validity in South Africa. Not many 
studies have looked at the prevalence rates of SCT because measures that have been validated 
have only become available recently and SCT is currently not included in the DSM-5 (Becker, 
2013). There is promise in further studying the distinctness of SCT from ADHD, which is what 
this research study hopes to achieve. Better characterisations of SCT symptoms may help to 
predict areas of functional difficulty in ADHD individuals (Jacobson, et al., 2012).  
A recent South African study (Bruchmüller et al., 2012) showed that ADHD persisted 
into adolescence in the majority of cases in which ADHD was diagnosed in childhood. The 
distinction between ADHD and SCT will be further explored in this study as a possible 
alternative diagnosis. With the lack of research in South Africa it would be prudent to further 
investigate this disorder and understand its inner workings in relation to early identification, 
treatment and management.  
Research Questions 
Based on the aforementioned, this study explores the question: Is SCT a separate and 
unique disorder or is it merely a symptom or cluster of symptoms within ADHD? Another 
question that arises is: Can traditional psycho-diagnostic instruments distinguish between SCT 
and ADHD?  
Aims of the Study 
 The overall aim of this study is to investigate if ADHD and SCT are in fact two different 
disorders. If they are, the secondary aims would be: 
• To investigate whether cognitive assessment and traditional psycho-diagnostic 
procedures would be able to distinguish between ADHD and SCT  
• To investigate whether there were differences in associated features between the two 
groups.  





Chapter 2: Literature Review 
Introduction 
Attention Deficit Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder 
that is characterised by inattention, impulsiveness and over-activity that develops in childhood 
(Dobson-Patterson et al., 2016). It is one of the most common neurobehavioural disorders 
presenting for treatment in children (Wilens & Spencer, 2010). As the symptom clusters differ 
between individuals there are three subtypes (APA, 2013). These subtypes are predominantly 
inattentive, predominantly hyperactive or impulsive, and a combined type. Recent research 
such as the works of Barkley (2005, 2013b, 2014, 2018) has suggested that the inattentive 
subtype of ADHD may in fact be a separate disorder itself, possibly a disorder such as SCT.  
The premise of this doctorate is to distinguish the associated features between ADHD 
and SCT in children in South Africa. If this distinction exists, there should be distinctive 
symptoms that are ADHD- and SCT-specific. This literature review will attempt to summarise 
the long history of ADHD before moving onto a discussion of both ADHD and SCT in terms 
of their history, clinical manifestation and etiology. The similarities and differences of these 
two disorders will be discussed in detail. Finally, the important role of processing speed, 
executive functioning, attention and other comorbid disorders in both ADHD and SCT will be 
discussed. 
History of ADHD 
The history of ADHD is rife with controversies (Milich et al., 2001) with concerns 
raised over its categorisation and diagnostic criteria (Adams et al., 2010). The disorder was 
initially described from an etiological framework but there was a gradual shift towards 
describing it in terms of its clinical presentation. It first appeared as a diagnostic category in 
the DSM-II (Milich et al., 2001) where it was classified as Hyperkinetic Reaction of Childhood 





When DSM-III (1980) was released the previous diagnosis of Hyperkinetic Reaction 
of Childhood from DSM-II was changed to Attention Deficit Disorder (ADD) (Adams et al., 
2010). This change highlighted the importance of inattention. The focus then moved to a 
dysfunction of attentional processes (Milich et al., 2001). For the first time it was divided into 
two subtypes to differentiate between hyperactivity and a lack thereof. This then created a 
diagnosis of ADD with or without hyperactivity (Milich et al., 2001). The absence of 
hyperactivity illustrated that hyperactivity moved from the core of a diagnosis to a non-
essential symptom (Milich et al., 2001). As little research existed to support this diagnostic 
category validity studies began immediately to validate such a diagnosis (Milich et al., 2001).  
In 1987 the DSM-III-R was released with ADD reconceptualised as a unidimensional 
category (APA, 1987) and was coined as ADHD (APA, 1987; Milich et al., 2001; Adams et 
al., 2010). The DSM-III-R did not subdivide ADHD into subtypes (hyperactivity versus a lack 
of hyperactivity) and many attention symptoms were not required (Milich et al., 2001). 
Fourteen possible symptoms of hyperactivity, impulsivity and inattention were provided 
whereby an individual had to meet eight or more of these symptoms (APA, 1987). A category 
of Undifferentiated Attention-Deficit Disorder (UADD) was also included in the DSM-III-R 
(Milich et al., 2001) with no explicit diagnostic criteria (APA, 1987). It was perceived as if the 
inattentive subtype had been abandoned (Milich et al., 2001).  
Following the publication of DSM-III-R, evidence and studies began to merge that 
supported a multidimensional approach to ADHD (Lahey et al., 1997). Thus the criteria for 
ADHD presented in the DSM-IV reflected this multidimensional conceptualisation of ADHD 
(APA, 1994). ADHD was subdivided into three categories reflecting the combinations of the 
two dimensions i.e.: ADHD predominantly hyperactive-impulsive (ADHD/HI) which is 
marked by maladaptive symptoms of hyperactivity-impulsivity, secondly, the ADHD 
predominantly inattentive type (ADHD/I) which is marked by maladaptive symptoms of 
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inattention and thirdly, ADHD marked by maladaptive symptoms of hyperactivity, impulsivity, 
and inattention (ADHD/C) (APA, 1994). This indicated a move towards returning to a similar 
classification of the DSM-III with ADHD/C corresponding to the diagnosis of ADD/H from 
the DSM-III and ADHD/I corresponding to the diagnosis of ADD/WO from the DSM-III 
(Lahey et al., 1997). 
Following the DSM-IV diagnosis of ADHD several studies were undertaken to 
examine the ADHD subtypes with three options promulgated for the DSM-5. These included 
a separate code for ADHD/HI but no change in diagnostic criteria, the creation of a new 
Restrictive Predominantly Inattentive (RPI) subtype and the creation of a “new” diagnosis, 
Attention Deficit Disorder (ADD) (Adams et al., 2010). 
The DSM-5 was released in May 2013 with four major changes that relate to adults 
(APA, 2013). The diagnostic features of ADHD in the DSM-5 indicates a persistent pattern of 
inattention and/or hyperactivity-impulsivity that interferes with function or development 
(APA, 2013). ADHD has been broken down into two categories ADHD Inattention (I) and 





Table 1  
Changes to the DSM (1980–2013) 
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Attention-Deficit Hyperactivity Disorder (ADHD) 
Introduction 
ADHD is a disorder that first appears in childhood affecting almost 5 to 10% of children 
(Scahill & Schwab-Stone, 2000; Penny et.al., 2009; Smith, 2017; Schoeman & De Klerk, 2017; 
Schellack et al., 2017) with almost 60% of cases extending into adulthood (Brown, 2002; 
Schoeman & De Klerk, 2017). It is one of the most common neurobehavioural disorders 
presenting for treatment in children and adolescents (Wilens & Spencer, 2010). The condition 
usually presents before the age of seven and generally goes into remission or in many cases 
continues through adolescence and into adulthood (Felt et al., 2017).  
Despite ADHD being a chronic disorder amongst children in South Africa, there are 
not many recent studies that show its prevalence. Prevalence can vary with factors from gender, 
age and socio-economic status and it is found in all countries in the world (Faraone et al., 2003).  
It is important to note that estimations in South Africa, or anywhere else in the world, 
can differ. This can be accounted for by different methodical methods, diagnostic criteria, and 
categorisations of identifying details and economic status across different studies (Mahomedy 
et al., 2007). It could also be suggested that differences in numbers can be attributed to changes 
in DSM diagnostic criteria.  
The primary school child with ADHD already begins to be seen as different as they lag 
behind in terms of developing the skills needed to learn successfully at school (Harpin, 2005). 
Adolescence may bring about a reduction in over-activity that is often striking in children but 
inattention, impulsiveness and inner restlessness remain as major difficulties (Harpin, 2005).  
Research indicates that the major etiological factor is most likely genetic and that it is 
a result of alterations in catecholaminergic regulation of brain activity (Aase et al., 2006). It 
has been suggested that it has a multi-factorial etiology (Cabral et al., 2020). Attention deficits 





adulthood (Nielsen et al., 2017). Despite ADHD studies being plentiful, the transition from 
childhood to adulthood is still unclear (Hart et al., 1995). In addition, access to care and 
treatment has been found to be both under-researched and lacking (Schoeman & de Klerk, 
2016).  
Its conceptualisation has shifted from a focus on hyperactive and inattentive criteria to 
a recognition of cognitive impairment as central (Brown, 2002). A great deal of research has 
been undertaken to attempt to understand the symptoms and subtypes in greater detail. 
Although currently defined as a single disorder, recent research has challenged this 
conceptualisation (Penny et al., 2009).  
Impairments in academic, social and interpersonal functions has been seen in people 
with ADHD (Rigoni et al., 2020) and is associated with mood disorders, disruptive behaviour 
disorders and learning disabilities (Antshel et al., 2011). The societal costs of untreated ADHD 
are considerable, which extends to academic underachievement, delinquency and difficulties 
in personal relationships (Wilens & Spencer, 2010). Both pharmacological and behavioural 
interventions (Lambez et al., 2019) have been found to be successful in treatment.  
Clinical Manifestation 
The core symptoms of ADHD are the attentional symptoms with hyperactivity and 
impulsivity being an additional cluster of symptoms. This becomes evident when looking at 
the pathogenesis of the disorder across the lifespan. As symptoms change over time, the 
presentation could thus change too. It appears as though the hyperactive-impulsivity symptoms 
tend to decrease with age whilst the inattention symptoms tend to persist (Weiss & Hechtmann, 
1993). Ninety per cent of adults with ADHD have been found to have primarily attentional 
symptoms and about 50% have high levels of hyperactivity (Millstein et al., 1997). Despite the 





with the impulsivity symptom converting into impatience and the hyperactivity symptom 






Table 2  
DSM-5 Criteria for ADHD (APA, 2013) 
Criterion  Symptoms  
A A persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning or development, as characterised by (1) and/or (2): 
 
 1. Inattention: Six (or more) of the following symptoms have persisted for at least six months to a degree that is inconsistent with developmental 
level and that negatively impacts on social and academic/occupational activities: 
Note: The symptoms are not solely a manifestation of oppositional behaviour, defiance, hostility or failure to understand tasks or instructions. 
For older adolescents and adults (age 17 and older), at least five symptoms are required.  
a. Often fails to give close attention or details or makes careless mistakes in schoolwork, at work, or during other activities (e.g., overlooks 
or misses details, work is inaccurate). 
b. Often has difficulty in sustaining attention in tasks or play activities (e.g., has difficulty remaining focused in lectures, conversations or 
lengthy reading). 
c. Often does not seem to listen when spoken to directly (e.g., mind seems elsewhere, even in the absence of any obvious distraction).  
d. Often does not follow through on instructions and fails to finish schoolwork, chores, or duties in the workplace (e.g., starts tasks quickly 
but loses focus and is easily side-tracked). 
e. Often has difficulty organising tasks and activities (e.g., difficulty managing sequential tasks; difficulty keeping materials and belongings 
in order; messy, disorganized work; has poor time management; fails to meet deadlines). 
f. Often avoids, dislikes, or is reluctant to engage in tasks that require sustained mental effort (e.g., schoolwork or homework; for older 
adolescents and adults, preparing reports, completing forms, reviewing lengthy papers). 
g. Often loses things necessary for tasks and activities (e.g., school materials, pencils, books, tools, wallets, keys, paperwork, eyeglasses, and 





h. Is often easily distracted by extraneous stimuli (for older adolescents and adults, may include unrelated thoughts). 
i. Is often forgetful in daily activities (e.g., doing chores, running errands; for older adolescents and adults, returning calls, paying bills, 
keeping appointments). 
2. Hyperactivity and Impulsivity: Six (or more) of the following symptoms have persisted for at least six months to the degree that is inconsistent 
with developmental level and that negatively impacts directly on social and academic/occupational activities: 
Note: The symptoms are not solely a manifestation of oppositional behaviour, defiance, hostility, or failure to understand tasks or instructions. 
For older adolescents and adults (age 17 and older), at least five symptoms are required.  
a. Often fidgets with or taps hands or feet or squirms in seat. 
b. Often leaves seat in situations where remaining seated is expected (e.g., leaves his or her place in the classroom, in the office or other 
workplace, or in other situations that require remaining in place). 
c. Often runs about or climbs in situations where it is inappropriate (Note: In adolescents or adults, may be limited to feeling restless.) 
d. Often unable to play or engage in leisure activities quietly. 
e. Is often “on the go,” acting as if “driven by a motor” (e.g., is unable to be or uncomfortable being still for extended time, as in restaurants, 
meetings; may be experienced by others as being restless or difficult to keep up with). 
f. Often talks excessively. 
g. Often blurts out an answer before a question has been completed (e.g., completes people’s sentences; cannot wait for turn in conversation). 
h. Often has difficulty waiting his or her turn (e.g., while waiting in line). 
i. Often interrupts or intrudes on others (e.g., butts into conversations, games, or activities; may start using other people’s things without 










B Several inattentive or hyperactive-impulsive symptoms were present prior to age 12 years. 




There is clear evidence that the symptoms interfere with, or reduce the quality of, social, academic, or occupational functioning. 
The symptoms do not occur exclusively during the course of Schizophrenia or another psychotic disorder and are not better explained by another 





For children at least six or more specific symptoms of inattention or hyperactive and 
impulsive symptoms that are present for at least six months in at least two settings are required 
to make a diagnosis (APA, 2013). The behaviour needs to be compared to that of other children 
of the same age, i.e. peers.  
Table 3 below shows the inattention and hyperactivity/impulsive symptoms required 
for a diagnosis. Specification has to be provided if there is a combined presentation, a 
predominantly inattentive presentation or a predominantly hyperactive/impulsive presentation 
(APA, 2013). In addition, specification also has to be provided if the full criteria were 
previously met and if in this case, the child is in remission and if current, what the severity is 
(i.e.: mild, moderate or severe) (APA, 2013).  
Table 3  
DSM-5 Symptom Criteria for ADHD (Adapted from text in APA, 2013) 
ADHD symptoms of inattention ADHD symptoms of hyperactivity/impulsivity 
Fails to give close attention to detail/ makes 
careless mistakes 
Fidgets and squirms 
Difficulty sustaining attention Leaves in situations when one is expected to stay 
Does not listen Experiences feelings of restlessness 
Fails to follow through on instructions/ difficulty 
following through on tasks 
Has difficulty engaging in quiet activities (i.e. runs 
about and climbs) 
Exhibits poor organisation Acts as if “driven by a motor” 
Reluctant to engage in activities Talks excessively 
Loses things Blurts out answers 
Easily distracted (including unrelated thoughts) Has difficulty waiting their turn (e.g. in a line) 







The DSM-5 also makes place for individuals who experience significant distress or 
impairment but do not meet the full criteria for ADHD with an Other Specified ADHD 
diagnosis and in addition an Unspecified ADHD for a clinician to diagnose using clinical 
acumen (APA, 2013).  
Thus the biggest changes in the DSM-5 from the DSM-IV-TR with regards to children 
are that symptoms can now occur from the age of 12 rather than six, a defined number of 
symptoms has to be present in more than one setting, new descriptions were added to indicate 
what symptoms may look like at older ages and lastly for adolescents 17 years of age and older, 
only five symptoms are required for a diagnosis instead of the six needed for those below 17 
years of age (APA, 2013).  
Etiology 
As with many neuropsychiatric conditions, ADHD is thought to have a multifactorial 
causation with the effect of genes interacting with environmental influences (Wilens & 
Spencer, 2010). ADHD is a highly heritable disorder (Magnus et al., 2020) and in most cases 
is of family origin with parents who suffer from ADHD having a 50% chance of having 
children with ADHD and with 25% of children with ADHD having a parent with ADHD 
(Rietveld et al., 2004). Siblings are at twice the risk of having ADHD as the general population 
with viral infections, smoking during pregnancy, nutritional deficiency and alcohol exposure 
in the foetus being explored as possible causes or contributors towards the disorder (Magnus 
et al., 2020).  
As ADHD has been considered a disorder of neurotransmitter function (Dopamine and 
Norepinephrine), genetic studies have focused on the genetic contribution of neurotransmitter 
functions (Moore & Bloom, 1979). However, no consistent findings on brain imaging of 





Environmental factors also play an important role in the etiology of ADHD. Social 
problems are common for youth with ADHD and it has been found that they have more 
difficulty maintaining friendships and social skills (Hoza et al., 2005). This varies from conduct 
behaviours which can result in peer rejection, passivity and avoidance resulting in a loss of 
friends (Milich et al., 2001).  
Thus ADHD studies need to focus on the identification of specific genetic and 
environmental factors which increase susceptibility to ADHD. 
Comorbidity 
Childhood ADHD has been found to co-occur with multiple disorders and may develop 
co-occurring neurodevelopmental and psychiatric disorders (Zablotsky et al., 2018). 
Psychological disorders, poor academic performance, learning disabilities and impaired 
intellectual functioning is often found in children suffering from ADHD (Wilens & Spencer, 
2010). This includes mood, anxiety and disruptive behaviour disorders (Antshel et al., 2011) 
with comorbidity rates not differing as a function of gender (Lahey et al., 1994). Both dyslexia 
and developmental coordination disorder are common as well as tic disorders, Tourette’s and 
Autism Spectrum Disorder. Excess hyperactivity has also been found to mask the features of 
Autism Spectrum Disorder (Harpin, 2005).  
Social impairment has been found in children with ADHD (Taylor et al., 2020). 
Children may find that other children do not invite them to parties or outings due to their 
disruptive behaviours or they may not sleep much at night which leads to increasingly 
disruptive behaviours at home (Harpin, 2005). It carries a high rate of comorbid psychiatric 
disorders such as ODD, mood and anxiety disorders and substance disorders (Wilens & 
Spencer, 2010).  
 Often those with ADHD battle to regulate their emotions. Those children diagnosed 





ADHD (Callan et al., 2020). High rates of anxiety symptoms exist in ADHD and can manifest 
as social panic-like symptoms which confounds the diagnosis and treatment of ADHD (Wilens 
& Spencer, 2010). Similarly, the probability of having a depressive disorder is doubled (Wilens 
& Spencer, 2010). The incidence of depressive disorders in children with ADHD has been 
found to be 36%–38% and 3%–30% in anxiety disorders (Brown, 2002). It has however been 
found that stimulant treatment of ADHD may over time decrease the risk for depressive and 
anxiety disorders (Wilens & Spencer, 2010). There are also reports that show the co-occurrence 
of bi-polar disorder and ADHD with studies indicating rates of 57% to 98% of bipolar children 
having ADHD and conversely 22% of ADHD children having bipolar disorder (Faraone et al, 
1997).  
 Adolescents with ADHD are twice more likely to smoke cigarettes, abuse substances 
and become addicted to these than their non-ADHD peers (Wilens & Spencer, 2010). The risk 
for alcohol and drug abuse is thus increased (Wilens & Spencer, 2010) when compared to their 
non-ADHD peers.  
 Children with ADHD are four to five times more likely to use special education services 
than those without ADHD (LeFever et al., 2002; Jensen et al., 2004) and are more at risk for 
academic difficulties (Keilow et al., 2018). Children with learning disorders often experience 
co-occurring ADHD (Harpin, 2005) and interventions for these children will be complicated 
and will require targeted programs, assessments and interventions (Watson et al., 2015). They 
have been found to score lower on reading and arithmetic control tests than their peers 
(Biederman et al., 1996) with an increase in the use of remedial services including tutoring, 
after-school classes and special accommodations (Loe & Feldman, 2007). Phoneme 
recognition impairment is prominent in dyslexia (the ability to recognise how specific letter 





connections between how a word sounds and recognising it on a page (Brown, 2002). Children 
with ADHD often have this difficulty.   
To make it even more complicated, many children with ADHD share that they have an 
inability to recall accurately moments after reading which technically does not qualify for a 
reading disorder (Brown, 2002). In addition, many children with ADHD who have adequate 
phoneme recognition still have chronic difficulty in remembering what they have just read and 
in integrating from one word, sentence or paragraph to another which is secondary to an 
impairment in working memory (Brown, 2002). This can be understood as an aspect of the 
executive functioning impairments of ADHD (Brown, 2002).  
 Children with ADHD have a predisposition to manifest behaviour that is common to 
ODD and CD (Azeredo et al., 2018). Children with ADHD have a high incidence of ODD 
which is categorised by symptoms of a negative outlook and difficulties in anger management 
(Brown, 2002; Azeredo et al., 2018). ODD has a slightly higher prevalence than CD and is 
generally considered to be a precursor of CD (Frick & Brocki, 2019). Studies have reported 
incidences of ODD amongst children with ADHD to be between 42% to 61% (Brown, 2002) 
or at least half of the cases with ADHD, possibly affecting the course, prognosis and treatment 
response (Connor et al., 2010). In ODD, the most affected domain is the family and immediate 
circle environment. Another study showed that CD and ODD coexist with ADHD in at least 
30% and in some reports, 90% of cases (Biederman et al., 1991; Rommelse et al., 2009; Dunn 
& Kronenberger, 2003).  
Alcohol use is also higher in adolescents that suffer from ADHD and were more likely 
to try cigarettes and smoke marijuana more frequently. (Sibley et al., 2014). In addition, it was 
found by Sibley et al. (2014), that an increase in ADHD symptoms results in an increase in CD 
symptoms, and consequently, escalates CD symptoms in childhood and is viewed as a bridge 





A distorted sense of self and a disruption of the normal development of self, combined 
with excessively aggressive and antisocial behaviour (Harpin, 2005) contribute to further anti-
social interactions with the combination of ADHD symptoms of hyperactivity/impulsivity.  
Psychopharmacological attention has been placed on matching medication with patient 
patterns and factors that promote treatment (Antshel et al., 2011). A combination of stimulants 
and non-stimulants has been found to be effective in the treatment of children with ADHD, 
however stimulants such as osmotic release oral systems have been found to be more effective 
(Antshel et al., 2011; Keilow et al., 2018). There are however concerns regarding misuse of 
these and poor treatment adherence. Although pharmacologic interventions are the typical first 
line of treatment, it is not the only way to address the problems associated with ADHD (Watson 
et al., 2015). Other effective treatments for children have included parent and teacher training 
in effective behaviour management and Cognitive Behaviour Therapy (CBT) (Antshel et al., 
2011). 
Compliance to long-term medication use may be poor and in addition some parents may 
be reluctant to use medication due to their side effects (Watson et al., 2015). Thus medication 
alone is not sufficient and other interventions such as psychotherapy, CBT, school-based 
interventions and counselling should be looked at in particular to assist with comorbid disorder 
symptoms (Watson et al., 2015). 
Executive Functioning and ADHD 
Executive functions are self-regulating skills which assists us in planning, solving 
problems and organising. Executive functions can be divided into two groups, i.e. organisation 
and regulation. People who have executive function impairment battle on an external or internal 
or both levels. Working memory is thus also affected by executive function impairment. People 
with ADHD battle to perform these functions. ADHD is defined by impulsivity, hyperactivity 





works. People with ADHD do struggle with executive functioning however people with 
executive functioning impairment do not necessarily have ADHD. Some people are born with 
a weaker frontal lobe where executive function sits.  
Executive functions are centred in the pre-frontal cortex with other brain areas involved 
(e.g.: cerebellum) (Brown, 2002). It can be compared to a symphony orchestra with musicians 
but no conductor to organise and integrate all of the sounds (Brown, 2002). Thus the problem 
lies in the management of the system, not with the parts of the brain, i.e. the executive functions 
(Brown, 2002). In childhood, executive functions develop as the prefrontal cortex develops and 
this continues through adolescence and adulthood parallel to the child’s environment expecting 
self-management from such simple tasks as learning to dress oneself to driving a motor vehicle 
(Brown, 2002). Some executive function impairments can range from battling with self-control 
actions and verbalisations (hyperactivity/impulsivity) to memory, organisation and planning 
difficulties (inattentiveness) (Brown, 2002).  
It is found that most people with ADHD have a few domains of activities where they 
have no difficulty paying attention and this is generally in areas where they have a great interest 
which makes ADHD appear as a simple problem of willpower which it is not (Brown, 2002). 
Thus executive function impairments of ADHD can be akin to an impaired conductor whilst 
specific impairments of a comorbid disorder may be compared to specific musicians who may 
be impaired (Brown, 2002). Thus in those individuals with ADHD some of their problems in 
emotional regulation that are currently attributed to comorbidity may instead be a core aspect 
of their ADHD (Brown, 2002).  
Frontal circuitry has been found to be affected in those with ADHD due to related 
deficits in executive cognitive functioning (Wilens & Spencer, 2010). A smaller total cerebrum, 
cerebellum and four cerebral lobes have been found to not change in size over time (Wilens & 





prefrontal cortex which will affect working memory and the ability to retain new information 
whilst processing old information which will affect goal-directed and task behaviour in ADHD 
(Wilens & Spencer, 2010). There is also a delay in cortical thickness amongst those with 
ADHD with the age peak development delayed in those with ADHD and the areas of the brain 
affected in childhood ADHD remain affected in adulthood (Wilens & Spencer, 2010). 
Medication may normalise some of these functional deficits (Wilens & Spencer, 2010).  
Sluggish Cognitive Tempo (SCT)  
Introduction 
 SCT has gained attention as separate from ADHD (Callan et al., 2020; Burns & Becker, 
2019) with research suggesting that children with SCT may struggle academically and 
emotionally with internalising symptoms such as anxiety and depression as compared to their 
peers (Servera et al., 2018). Children who are diagnosed with ADHD, and who show symptoms 
of SCT, have been found to have difficulties processing information and focusing on details 
(Tamm et al., 2019). 
History and Naming 
Historically SCT has been studied in conjunction with ADHD and first emerged in 
research in the mid-1980s termed as “slow tempo” or “sluggish tempo” (Becker, 2013; Barkley, 
2015). SCT still remains a highly under-studied construct with investigations beginning in an 
attempt to identify differences between the different subtypes of ADD and ADHD in children, 
(Barkley, 2015). Initially SCT was defined as useful in identifying a subset of children with 
ADHD Predominantly Inattentive type (ADHD-I) (McBurnett et al., 2001), however recent 
research argues that SCT may be its own psychiatric disorder (Becker, 2013; Becker et al., 
2016a) and is distinct from, yet overlaps with, ADHD (Barkley, 2015).  
A growing body of research has suggested that ADHD is not a unitary construct and 





1998, 2001, 2016) with behavioural differences between the ADHD-I subtype and other 
subtypes reflecting a difference in attention problems (Penny et. al., 2009). Proponents of a 
distinct diagnosis suggest that SCT may be important in the differentiation of the ADHD 
subtypes (Penny et. al., 2009).  
Cases of SCT have most likely existed in children in the last two centuries if not longer 
(Barkley, 2015). Descriptions of low arousal, inattention, sluggishness, daydreaming and being 
erratic in accurately processing information already appeared in Chricton’s (1798) book of two 
disorders of inattention (Barkley, 2015). However it is important to note that this description 
could also be attributed to autism spectrum, schizoid or schizotypal personality disorders if not 
psychopathy (Barkley, 2015).  
In the last 15 years there has been a peak in interest in investigating the SCT construct 
(Becker et al., 2016a). Studies have estimated that as many as 30% to 63% of cases of the 
inattentive subtype have high levels of SCT (Barkley, 2015). Proponents hypothesise that the 
behavioural differences between the inattentive and other subtypes reflect differences in 
attention problems (Penny et al., 2009). 
There is an ongoing debate on how to rename this condition. The label Sluggish 
Cognitive Tempo is misleading and derogatory (Barkley, 2014; Barkley, 2015) and is offensive 
to those who fit the diagnosis. Diamond (2005) and Adams et al. (2010) suggested the name 
Attention Deficient Disorder (ADD) but because of its historical association with ADHD and 
the inclination that it may be a subtype of ADHD, this may prove confusing (Barkley, 2014). 
In addition, ADD was the older term for ADHD in the DSM-III in 1980 thus it would create 
confusion between the different conditions (Barkley, 2015). Concentration Deficit Disorder 
(CDD) has been the name proposed by Barkley (2014) as it focuses on attention problems yet 
is distinct from ADHD, is inoffensive to those diagnosed, and does not imply knowledge 





 The construct of SCT grew out of the efforts of proponents of SCT to identify between 
the subtypes of ADD and subsequently ADHD in children (Barkley, 2015). SCT remains a 
highly understudied construct with more research needing to be directed in this area (Barkley, 
2015).  
Clinical Manifestation 
SCT could be viewed as a dysfunction in the component of attention focus (Mirsky, 
1996). It is also possible that SCT is a form of hypersomnia or arousal disorder as some 
dimensions include symptoms of sleepiness, low arousal or energy or drowsiness or could 
possibly be a form of pathological mind-wandering (Adams et al., 2010, Kim & Kim, 2021; 
Tahıllıoğlu & Ercan, 2020) or it could arise from a ruminant or obsessional disorder (Barkley, 
2014; 2015). This includes apathy, an unmotivated outlook, staring blankly, being underactive 
or slow moving with a lack of energy; difficulty in following instructions and being absent-
minded or forgetful (Penny, et al., 2009; Carlson & Mann, 2002; Hartman et al., 2004). Despite 
being inconsistently defined, SCT has shown associations with symptoms of ADHD inattention 
(Jacobson et al., 2012).  
SCT demonstrates a clear separation from the two-dimensional structure of ADHD 
(Barkley, 2014). It has in addition found to not only be isolated to individuals with ADHD-I 
but also with the ADHD Combined type as identified in the DSM-5 (Becker, 2013). Evidence 
suggests that SCT is related to an internalising dimension of psychopathology, however reports 
are mixed (Bauermeister et al., 2012). Studies increasingly support SCT’s internal and external 
validity (Lee et al., 2017; Barkley, 2013b, 2016; Becker, 2013; Becker et al., 2015; Bernad et 
al., 2014). Thus there may be both internal and external factors leading to a SCT diagnosis. 
However, SCT correlates with ADHD (IN) symptoms as the two constructs overlap but are 





While some studies have found SCT to be unidimensional (Barkley, 2012) others have 
found it to be multidimensional (Barkley, 2013b). A new study indicates that SCT is best 
conceptualised as multidimensional with a general factor of SCT and three lower order factors 
(Smith et al., 2018). This suggests that the sub-scale structure of SCT is both complex and 
hierarchical and is best conceptualised using a bifactor structure (Smith et al., 2018). SCT 
indicates a clear separation of symptom dimensional structure from the two-dimensional 
structure of ADHD and while correlated at a low degree to ADHD symptoms, two or more 
dimensions of SCT are more highly correlated with each other than with those of ADHD 
(Barkley, 2013b).  
SCT is not included in any diagnostic system, thus there is no established diagnostic 
criteria (Becker, 2013). It is defined as sluggish, day-dreamy and unmotivated and in the table 
below adapted from Becker (2013) clearer descriptors are provided despite there not being a 
clear diagnostic criteria  (Goh, Martel, & Barkley, 2020). This list is not exhaustive. 
Table 4  
Sluggish Cognitive Tempo (SCT) Symptoms  















































Diagnosing SCT can be difficult, however, rating Scales that directly assess SCT 
symptoms (Penny et al., 2009) as well as evidence of impairment from the child’s symptoms 
can be used despite there being no official diagnostic criteria for SCT (Barkley, 2015).  
Treatment of SCT is still under development as there exists only a few studies on 
possible treatment protocol (Barkley, 2015). Stimulants used to treat ADHD were not found to 
be particularly effective (Milich et al., 2001). SCT has an overlap with anxiety and depression 
thus Selective Serotonin Reuptake Inhibitors (SSRIs) could be a possible treatment protocol 
(Barkley, 2015). In a single study of behaviour modification a good response was shown when 
traditional home and school management methods were utilised in children with SCT (Pfiffner 
et al., 2007). As CBT has been found to be useful for cases of anxiety and or depression, it 
could be investigated as a possible intervention for SCT (Barkley, 2015). There is thus a need 
for further research to occur in the area of treatments for SCT as currently ADHD treatments 
are applied to SCT symptoms despite differences in domains of treatment (Barkley, 2014).  
Etiology 
There are limited studies available on the etiology of SCT. However, while SCT is 
heritable (Barkley, 2015) and shares half of its genetic makeup with that of ADHD, it is less 
heritable and may involve a higher level of social factors than that seen in ADHD (Barkley, 
2013b). Thus social circumstances may make a bigger contribution to a SCT diagnosis than 
with an ADHD diagnosis. Thus SCT may have multiple etiologies, ranging from genetic, 
neurobiological and social factors. 
Psychosocial factors are also currently being investigated as a contributing factor 
towards a SCT diagnosis (Becker, 2013). Despite well-documented social impairments 
associated with ADHD (Hoza et al., 2005), analyses of SCT-related impairments are scarce 
and lacking in specificity (Marshall et al., 2014). Several studies revealed an association 





(Langberg & Becker, 2012; Becker et al., 2013; Carlson & Mann, 2002) and another reported 
an association between SCT and a general Scale of social skills (Bauermeister et al., 2012); 
however, none of these studies examined specific aspects of social functioning in detail 
(Marshall et. al., 2014).  
The demographic factors found to be associated with SCT indicate that social 
adversities may have a bigger role to play in SCT than may be case for ADHD thus it may 
indicate that SCT may turn out to have multiple etiologies (Barkley, 2015). Few studies have 
examined SCT socio-economic status but of those conducted, it can be suggested that SCT may 
be related to less family income and parent education (Becker et al., 2016a). SCT symptoms 
have not been found to differ in terms of race or ethnicity and there is some support for the 
supposition that SCT symptoms are higher in males than females among children, with a small 
but positive association with age (Becker et al., 2016a).  
Neurobiological and genetic factors contribute to SCT, but not as strongly as they do in 
the case of ADHD. (Barkley, 2015). Not many studies have however investigated the 
multidimensional and context-dependent nature of social functioning whilst controlling for 
comorbid disorders, which limits our knowledge of SCT (Marshall et al., 2014). It is thus 
important to extend SCT research beyond ADHD (Marshall et al., 2014). 
Comorbidity 
There is a significant association between SCT and internalising disorders (Becker, 
2019; Becker & Barkley, 2018; Callan et al., 2020; Barkley, 2013b). Although SCT has been 
found to be associated with anxiety it is more strongly associated with depression (Becker, 
2013; Becker et al., 2016b). As it is associated with internalising symptoms, it is also linked to 
social problems (Becker et al., 2015; Lee et al., 2014) such as increased peer withdrawal, a 
poorer perception of subtle social cues, less observed behavioural dysregulation and lower rates 





2020). It has also been linked to increased stress (Combs et al., 2015), a poorer quality of life 
(Combs et al., 2014), as well as lower educational attainment and socioeconomic status 
(Barkley, 2013b).  
 SCT and academic impairment have been found to be associated (Jacobson et al., 2012; 
Becker & Barkley, 2018) which it may be due to slower processing speed and poorer sustained 
attention (Becker, 2019).  
Similarities and Differences (ADHD vs SCT) 
Symptom description differences 
Findings from research demonstrate at least two dimensions which are distinct to SCT 
with this being a daydream or slow dimension and a sleepy or sluggish or underactive 
dimension (Barkley, 2014; Barkley, 2013b; Jacobson et al., 2012; Lee et al, 2016; Becker, 
2013; Barkley et al., 1992). The factor of low initiative appears to be related to the ADHD (IN) 
and is not helpful in terms of a differential diagnosis (Barkley, 2013b). SCT has a cognitive-
inattention dimension and a behavioural-motor dimension, however, both are distinct from 
those evident in ADHD (Barkley, 2014). 
Demonstrating this semi-independence of SCT symptoms from ADHD has been an 
important step forward indicating the presence of a second condition of inattention apart from 
ADHD (Barkley, 2014). There is little association with the (HI) symptoms seen in ADHD when 
the moderate overlap of SCT with the ADHD (IN) symptom dimension is statistically 
controlled (Barkley, 2012; Barkley, 2014) yet the ADHD (IN) dimension positively correlated 
with that (HI) dimension. This is crucial to arguing that SCT is a distinct disorder and is not a 
proxy for ADHD or a subtype of it (Barkley, 2014). 
Evidence suggests that SCT can overlap with ADHD but also exists independently of 
it indicating a pattern of partial comorbidity (Barkley, 2014). When looking at the historical 





such overlap is ruled out (Barkley, 2014). Table 5 below shows a summary of symptom 







Table 5  
Differences between Sluggish Cognitive Tempo (SCT) versus Attention Deficit Hyperactivity Disorder (ADHD) (Barkley 2005, 2011a, 2011b, 
2012a, 2012b, 2013,; 2014) 
 SCT ADHD 
Clinical Manifestation 
 
Forms two dimensions of symptoms distinct from ADHD (Daydreaming and Sluggish) 
 
Later onset of symptoms 
  
Symptoms increase with age  
 
Symptoms are slightly more severe in males than females 
 
No Inhibition problems or Impulsivity (overly inhibited) 
 
Impaired in school performance: Accuracy disorder (especially Mathematics as the ability 
shares genetics with ADHD I) 
Symptoms of SCT distinct from ADHD 
 
Earlier onset of symptoms 
 
Symptoms decline or stabilise 
 
Symptoms more severe in males than females 
 
Inhibition and Impulsivity problems 
 
Impaired in school performance: Productivity disorder 















Linked to different personality traits: Punishment sensitivity and shyness/fear 
 
Less risk for Internalising symptoms (anxiety and 
depression) (Even after controlling for ADHD-I). Greater 
risk for Externalizing disorder 
 
Linked to different personality traits: 
Reward sensitivity and risk-taking 
Psychosocial factors Lower levels of parental stress (not linked to ODD) 
 
No research linking SCT and family history of anxiety and learning disorders 
 
 
Associated more with lower parental education, lower income, greater parental 
unemployment or disability status and more parental divorce 
 
 
Greater parental concerns related to school failure 
Higher levels of parental stress (linked to ODD) 
 
Research linking ADHD and family history of anxiety and 
learning disorders 
 
Is not associated as much with lower parental education, 
lower income, greater parental unemployment or disability 
status and parental divorce 
 






SCT and ADHD frequently co-occur with 60% of youth with SCT also having ADHD 
and 40% of youth with ADHD having SCT (Barkley, 2013b). SCT is also not only isolated to 
individuals with ADHD-I, but is also found in children with ADHD combined type (Willcutt 
et al., 2012). Thus SCT is statistically different from both the DSM-IV ADHD-I and ADHD 
combined.  
Only a few studies examined the family demographics of SCT and ADHD with these 
studies finding that overall SCT was not related to the age of the child, gender or minority 
status while in ADHD symptoms decline with age (Barkley, 2015). ADHD symptoms occur 
more often in boys than girls in childhood but equalise by adulthood (Burns et al., 2013). The 
lack of association of SCT with gender and age suggests that SCT may be more strongly 
associated with psychosocial adversity than ADHD (Barkley, 2015).  
Neuropsychological differences between ADHD and SCT. These two disorders 
differ less in terms of cognitive patterns and more in terms of disruptive behaviour, social 
relations, self-esteem, and internalising symptoms (Barkley, 2015). There has not been much 
research undertaken on SCT in this area due to a lack of research on SCT in general (Becker 
& Barkley, 2018). Nevertheless, processing speed and working memory, attention, processing 
speed and intelligence and domains of impairment will be looked at in detail to ascertain if 
there are differences in children who have ADHD and SCT.  
Processing speed and working memory. Processing speed is the speed by which we 
process complex thoughts (Jassal et al., 2008) and is thought to reflect the overall efficiency of 
the brain to register and process information (Whalley & Deary, 2001; Deary, 2012). This can 
vary over months and years with a decline showing with age and illness (Jassal et al., 2008; 
Salthouse, 1993). Processing speed can be regarded as a fundamental property of the nervous 





It is an essential component of cognitive efficiency and involves the ability to complete 
simple or pre-learned tasks automatically especially when high mental efficiency is required 
(timed tasks) (Cohen-Zion, et al., 2016). The ability to process information speedily and 
automatically with limited thinking is required. As a huge amount of human cognitive ability 
requires information processing, processing speed ability has an impact on much of what we 
think and do (Kail & Salthouse, 1994; Cohen-Zion, et al., 2016). It has been found to correlate 
with general intelligence and is linked to various aspects of intelligence (Kail, 2000).  
It is important to distinguish the difference between fluid and crystalised intelligence 
as it informs the development of intellectual ability and its interaction with cognitive processes 
(Touva et al., 2016). The ability to reason abstractly in novel situations is called fluid 
intelligence which is a biologically marked process (Touva et al., 2016). Tasks requiring 
inductive reasoning require fluid intelligence (Touva et al., 2016). Crystalised intelligence 
represents skills and information assimilated through experience, learning and acculturation 
(Touva, et al., 2016).  
Two types of tasks are of importance here, inspection time and reaction time (Deary, 
2001). Performance on inspection time has been found to significantly correlate with 
intelligence (Deary, 2001, 2012; Jensen, 2006) with inspection time correlating higher with 
fluid intelligence rather than crystalised intelligence (Touva et al., 2016).  
Normal daily functioning requires brain functioning, i.e. the ability to understand, learn 
and retain knowledge (Jassal, et al., 2008). Brain function impacts on all areas of life such as 
health, sleep and decision-making ability (Jassal, et al., 2008). Brain functioning is complex 
and as such is divided into different domains of functioning (Jassal, et al., 2008). Each domain 
has a characteristic pattern. Investigating the cognitive underpinnings of human intelligence is 
of great research import as it can assist in revealing the cognitive functions that predict 





There is a theory in cognitive psychology that faster is better (Lustig et al., 2006). It is 
thought that deficits in processing speed may cause difficulties in attention (Lustig et al., 2006). 
Research (Burns et al., 2009; Deary & Caryl, 1997; Schweizer, 2005) has shown that 
processing speed, attention control and working memory are important cognitive correlates of 
intelligence. Processing speed is also viewed as an explanatory construct in cognitive 
development (Peng et al., 2012). When processing speed is slow, other mental functions are 
hindered (Peng, et al., 2012).  
Figure 1 illustrates the process of cognitive processing. Information made available by 
the environment is processed by a number of processing systems. These processing systems 
then change information in systematic ways. From the environment selective attention sifts out 
what is needed to be processed at a given time. Selective attention is the ability to select and 
process information whilst ignoring irrelevant information. Sensory buffers assist in this. 
Sustained attention is the focus needed for a long period of time. From these items to be 
processed, inhibition prevents external and internal distractibility by filtering out what is 
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The working memory processes the items and in addition draws from long-term 
memory other factors or considerations that impact the stimuli and need to be considered. Serial 
and parallel processing occurs, i.e. the processing of one or multiple items simultaneously. 
Working memory is sustained attention which allows the individual to focus on just that task 
at hand. It is a flexible mental workplace that is responsible for short-term storage and 
manipulation of information to simultaneously perform cognitive tasks such as reasoning, 
problem-solving, learning and comprehension (Baddeley & Hitch, 1974). As the working 
memory has a small amount of storage, only small amounts of information can be held here at 
a time in a short-term capacity.  
The working memory model (Baddeley & Hitch, 1974) consists of three components: 
the central executive and two temporary storage systems, the phonological loop and 
visuospatial sketchpad. This ensures that working memory resources are utilised appropriately. 
The phonological loop holds speech-based information whilst the visuospatial sketchpad holds 
visual and spatial information. (Baddeley, 2000). These two systems merely hold information. 
A fourth component, the episodic buffer was added to link long-term memory, integrate 
information from all of the other systems and provide extra storage capacity that is not 
dependent on the perceptual nature of the input (Baddeley, 2000). Figure 3 on the next page 
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Figure 2  





When looking at these functions in relation to SCT and ADHD, research shows that in 
ADHD, for instance, there are deficits on tests of inhibition and working memory, especially 
in the area of non-verbal working memory (Willcutt et al., 2005) which is not seen in SCT 
(Bauermeister et al., 2012). In addition, there are mixed results on the role of processing speed 
and SCT which leads one to question whether slow processing speed in SCT children is related 
to slow motor responding or slower cognitive/mental processing or perhaps a combination of 
factors (Jacobson et al., 2018). 
ADHD is associated with response inhibition, working memory and response 
variability while in SCT the contribution of ADHD symptoms is accounted for (Becker & 
Barkley, 2018), however SCT may be associated with problems of selective attention (Huang- 
Pollock et al., 2005) and poorer sustained attention after controlling for ADHD inattention 
(Wåhlstedt & Bohlin, 2010).  
One can conclude then that more studies are needed in order to clearly define the exact 
symptoms or deficits of SCT, however it seems clear that SCT is not associated with substantial 
or pervasive executive functioning deficits which is an indication that SCT is best 
conceptualised as distinct from ADHD (Becker & Barkley, 2018).  
Attention, processing speed and intelligence. Theories of intelligence have proposed 
that processing speed is a component of intelligence. Attention is the foundation upon which 
all other higher-order cognitive functions rest (Miller, 2013). Baddeley’s (2000) view of 
working memory processing speed is critical for efficient information processing. Attention 
has been found to account for between 13% and 25% of the variance related to intelligence 
(Schweizer & Moosbrugger, 2004). Processing-speed tests are often used to assess specific 
executive functions in ADHD (Nielsen & Wiig, 2011). Research has found an inter-correlation 
between processing speed and intelligence however the strength of this relationship is a matter 





As children mature, they process information faster (Cerella & Hale, 1994; Fry & Hale, 
1996), hold more items in working memory and perform better on tests of fluid intelligence 
(Fry & Hale, 1996). Kail (1992) argues that a faster information processing speed leads to a 
well-documented increase in memory span with age. This would then influence the ability of 
working memory and general intelligence. Thus developmental changes in speed could cause 
changes in fluid intelligence (Fry & Hale, 1996). Processing speed could be a contributing 
factor in an ADHD or possibly a SCT diagnosis and thus is of import to consider in this study. 
Distinct processes may be involved in different speeded tasks or it may be that speeded 
tasks measure the speed at which individuals perceive and process information that is incoming 
or it could be that some speeded tasks require an integration of rapid perceptual, cognitive and 
output process (Shanahan, et al., 2006). While an adequate cognitive theory of processing speed 
remains elusive, studies attempting to identify different aspects of information processing, 
(perceptual, cognitive processing and output speed) are underway (Shanahan, et al., 2006). A 
series of studies attempting to understand the relative contributions of processing load versus 
output on response time found that output speed instead of input or perceptual speed is impaired 
in ADHD (e.g. Sergeant, 2005).  
Because there is no standard method of measuring processing speed, it is unclear if all 
speeded tasks are measuring the same underlying cognitive process, instead it may be that all 
speeded tasks measure a common principal process or more explicit aspects of cognitive 
efficiency (Shanahan, et al., 2006). Neither processing speed nor attention predict intelligence 
(Tourva et al., 2016).  
The ability of the brain to register and process information efficiently is determined by 
the speed of the brain (Deary, 2001, 2012) and it is thought that attention may be a cognitive 
source of intelligence (Touva et al., 2016) however there are some studies to the contrary 





The common denominator between these two conditions is arguably processing speed.  
Attention is the foundation upon which all other higher-order cognitive functions rest (Miller, 
2013). Individuals who can process information more quickly are better able to complete 
complex cognitive tasks because they are able to capitalise upon storage and processing 
capabilities (Salthouse, 1996). Distraction has been found to lower processing speed (Lustig et 
al., 2006) as reducing distraction improves performance. Deficits on tasks with a speeded 
component is seen in ADHD (Shanahan et al., 2006). Arousal levels have been found to be 
lower in people who have SCT (Barkley, 2013b). Of the few studies that have been undertaken, 
results imply that those with SCT may have problems with early information processing or 
selective attention which is not typical of ADHD (Huang-Pollock et al., 2005) however this 
remains to be replicated in other studies (Barkley, 2015). 
Domains of impairment. For a condition to arise to the level of a mental disorder it 
must meet the symptoms of the DSM-5 (APA, 2013) with symptoms being the cognitive and 
behavioural expressions of a disorder while impairments representing the consequences that 
arise from such symptoms (Barkley, 2015). Both ADHD and SCT have been associated with 
social withdrawal, with studies of SCT more specifically being linked to social problems and 
social withdrawal (Becker & Langberg, 2013).  
The role of SCT in attention and an encoding dysfunction accounts for impairments in 
critical social behaviours that are different from that found in ADHD which are social intrusion, 
aggression, bossiness, excessive speech, etc. (Barkley, 2015). The association between SCT 
and social impairment or withdrawal still remains even after removing ADHD symptoms of 
ODD, CD, generalised anxiety disorder, major depressive disorder and even intelligence (IQ) 
(Barkley, 2015).  
Poor academic performance is another area of impairment that has been linked to both 





(2013) found that SCT was significantly associated with poor academic performance, however, 
other studies (Barkley, 2015) found no association between SCT and academic performance. 
This can be attributed to some studies selecting an SCT sample from their ADHD samples that 
displayed SCT symptoms (Barkley, 2015).  
The above can thus illustrate that SCT and ADHD have distinct impairments based on 
their distinct symptoms. 
Of the studies undertaken, it was found that SCT is not as serious a pervasive disorder 
of executive functioning as ADHD is (Bauermeister et al., 2012; Wahlsted & Bohlin, 2010). 
Few studies have used executive functioning ratings to study cases of SCT (Barkley, 2015), 
with studies undertaken by Barkley (2013b) showing that it is the inattentive dimension of 
ADHD that contributes to the variance thus concluding that SCT is not a disorder of executive 
functioning but that ADHD is greatly so. It is can be suggested that difficulties with certain 
aspects of working memory may be weakly associated and secondary to the SCT daydreaming 
dimension, however those working memory or organisational problems hardly compare to the 
more severe and pervasive executive function defects evident in ratings of daily life for children 
with ADHD (Barkley, 2015). This pattern thus implies that the cognitive dysfunctions 
underlying SCT symptoms differ from those involved in ADHD and subsequently SCT is not 
really a subtype of ADHD (Barkley, 2015).  
Patterns of comorbidity 
Cases involving SCT are more likely to be linked with anxiety, low self-esteem, social 
withdrawal and ratings of internalising symptoms, and are more evident in comparisons of SCT 
to ADHD (Barkley, 2015; Bauermeister et al., 2012). In addition, the relationship of SCT to 
ODD is not significant while the relationship of CDD to anxiety and depression are positive 
(Barkley, 2015). This pattern differs from that of ADHD where the associations to both ODD 





more closely related to internalising disorders whilst ADHD is more closely related to 
externalising disorders, thus showing that they are distinct conditions from each other and are 
not subtypes of the same disorder (Burns et al., 2013).  
ODD is 11 times more likely to occur with ADHD than in the general population with 
a low association of SCT with ODD (Barkley, 2015). Thus it can be concluded that SCT would 
have a low association with CD and substance use disorders which are associated with children 
and adolescents with ADHD (Barkley, 2015). This is again a double dissociation supporting 
the distinctiveness of SCT from ADHD (Barkley, 2015).  
SCT has also not found to be associated with higher rates of reading, mathematics, 
hearing impairment, ODD, anxiety, or bipolar disorder diagnosis while ADHD was linked to 
higher rates in all of the above except for hearing impairments (Barkley, 2013b).  
Overlap of ADHD and SCT 
Despite correlating on a low degree to ADHD symptoms, the dimensions of SCT are 
more highly correlated with each other than with that of ADHD thus the relationship between 
ADHD and SCT dimensions are similar but are also distinct as can be seen in the relationship 
between anxiety and depression (Barkley, 2014), almost as if on a continuum. SCT dimensions 
are also as closely related to each other as are the two ADHD symptoms, i.e.: there is a greater 
within disorder shared variance between symptom dimensions than cross disorder shared 






 In the majority of research on SCT a  diagnosis of some type of ADHD (via DSM-IV 
criteria) was the starting point of looking at SCT, which could have made SCT look like a 
subtype of ADHD, however, if SCT cases are chosen independently there is a prospect for it 
to be seen independently so that the comorbidity can be studied in greater detail (Barkley, 
2015). Only 39% of children qualifying for any type of ADHD also qualified for a SCT 
diagnosis (Barkley, 2015). As mentioned previously, the relationship of SCT to ADHD may 
be one of comorbidity between two relatively separate but associated disorders and not one of 
subtyping within a single shared disorder (Barkley, 2015). It is thus suggested that a higher 
order category of attention disorders under which one would separate ADHD and SCT as semi-
distinct conditions as outlined in the DSM-5 (APA, 2013) for Learning Disabilities be 
considered (Barkley, 2015).  
Chapter Conclusion 
This chapter reviewed and discussed the psycho-diagnostic profiles of ADHD and SCT, 
the clinical pictures, etiologies and comorbidities, differences in terms of processing speed, 
working memory, attention, intelligence, and domains of impairment, patterns of comorbidity 
and the overlaps between the two disorders.  
Although the existence of a disorder such as SCT is debatable, the premise of this study 






Chapter 3: Methodology 
Introduction 
The primary aim of this study was to investigate whether cognitive assessments could 
distinguish between ADHD and SCT and the secondary aim was to investigate whether there 
were differences in associated features between the two groups. These aims are based on the 
following assumptions: 
• Mental disorders exist, much as medical disorders exist, and that they can be clearly 
described and delineated from each other. 
• A reliable diagnosis can be achieved by following generally accepted psycho-
diagnostic procedures. 
• Effective treatment regimens exist for these disorders. 
These aims and assumptions dictate that this study is based on a realist ontology of mental 
disorders which assumes that they can be described in the same way as any medical disorder. 
This implies that each mental disorder has a set of unique symptoms that can be measured or 
observed and which distinguishes it from other disorders. These disorders also have a clear 
pathogenesis and respond to treatment. 
Given all of the above, a particular disorder becomes an observable and measurable entity, 
however, its existence can only be confirmed by means of a process of falsifiability. This would 
dictate a positivist paradigm (see Table 6). Popper (1959) argues that for any hypothesis to 
have credence, it must be inherently disprovable before it can become accepted as a scientific 
hypothesis or theory. Therefore, for the purpose of this study, i.e. to prove the existence of 
SCT, the null hypothesis would be that there is no significant difference between ADHD and 





of SCT. For SCT to be truly accepted as a separate disorder, hypotheses have to be tested 
repeatedly over time and across different conditions and situations. 
In order to determine whether a disorder such as SCT exists, no other epistemology than 
an empirical positivistic one would provide an answer. Given the fact that multi-methods would 
have to be used to test the null hypothesis, a post-positivistic paradigm would probably best 
describe the approach used in this study as it allows for the flexibility of studying phenomena 

















Positivism There is a single 




Reality can be 
measured and hence 
the focus is on reliable 
and valid tools to 






Usually quantitative, could include: 
Sampling 








There is no single 
reality or truth. 
Reality is created by 




needs to be 
interpreted. It is used 
to discover the 
underlying meaning of 
events and activities.  
Interpretivism (Reality 















research, etc.  













Pragmatism Reality is constantly 
renegotiated, debated, 
interpreted in light of 
its usefulness in new 
unpredictable 
situations. 
The best method is one 
that solves problems. 
Finding out is the 
means; change is the 
underlying aim.  
Deweyan pragmatism. 





Combination of any of the above and 
more, such as data mining expert 
review, usability testing, physical 
prototype. 
Subjectivism Reality is what we 
perceive to be real. 
All knowledge is 














Intertextuality, etc.  
Critical Realities are socially 
constructed entities 
that are under constant 
internal influence. 
 
Reality and knowledge 
are both socially 
constructed and 
influenced by power 












Civil actions open-ended interviews, 
focus groups, open-ended 
questionnaires, open-ended 







Data was utilised from an archival database of approximately 477 children, between the 
ages of 6–17 years who were assessed utilising the SSAIS-R and WISC-V from 2006 to 2018 
at a Children’s Clinic in Johannesburg. In this study the results of two independent samples is 
reported.  The first sample consisted of children who were assessed on the SSAIS-R (n=451) 
and the second sample that were assessed on the WISC-V (n=26). The children in both samples  
were referred for a wide range of psycho-educational assessments. 
Based on the clinical notes in the files the participants were categorised as ADHD 
(n=62; 14%), a n-C group (n-C) (n=362; 80%) and SCT (n=27; 6%).  
Table 7 
Gender distribution in the three groups 
 
Gender ADHD SCT n-C 
Group 
Total Chi2 Df p 
Data set 1 and 3 
(SSAIS-R and 
Observations) 
Male 45 20 207 272 7.516 2 0.023 
Female 17 7 155 179 
Data set 2 
(WISC) 
Male 11 6 0 17 0.1 1 0.92 
Female 6 3 0 9 
 
From Table 7 it can be deduced that there were significantly more males than females 
in the first sample X2 (2, N = 451) = 7.516, p = 0.02. Given the higher prevalence rate of 
ADHD in males and females, the ADHD sample could be accepted as an accurate reflection of 
the demographics of children with neurodevelopmental disorders. It is difficult to conclude 
whether the higher prevalence rate of SCT in males and females in this study is representative 





The higher number of males than females in the Non-Clinical group is however of 
concern as this does not reflect the gender distribution in the normal population.  
Table 8 
Home language 
  ADHD n-C  SCT Total ADHD SCT Total 
Afrikaans 16 126 8 150 1 0 1 
English 30 142 7 179 11 7 18 
Sotho-Makua-Venda 10 25 7 42 4 1 5 
Nguni 6 43 5 54 1 1 2 
Not included 0 26 0 26       
Total 62 362 27 451 17 9 26 
 
For the ease of interpretation, the nine African languages can be broadly divided in two: 
• Sotho-Makua-Venda languages: Sesotho, Sesotho sa Leboa, Setswana, Tshivenda 
• Nguni languages: Xitsonga, isiZulu, isiXhosa, isiNdebele.  
The home language distribution of the sample is not an accurate reflection of the 
demographics of the general South African population; however, given the absence of 
prevalence rates of neurodevelopmental disorders per race group available, it is difficult to 









Age distribution in the three groups 
 
Data Set 1 Data Set 2 
 
ADHD SCT n-C Total ADHD SCT Total 
6 0 0 2 2 
   
7 1 1 4 6 
   
8 13 7 22 42 
   
9 5 7 28 40 
   
10 9 7 17 33 1 1 2 
11 7 1 17 25 1 2 3 
12 8 1 9 18 8 2 10 
13 5 0 20 25 4 2 6 
14 5 2 77 84 3 2 5 
15 8 1 123 132 
   
16 1 0 36 37 
   
17 0 0 4 4 
   
18 0 0 3 3 
   
Total 62 27 362 451 17 9 26 
 
Purposive sampling was used in this study where the ADHD and SCT groups were 
selected and compared with the Non-Clinical group. The Non-Clinical group was selected from 
the database where an SSAIS-R assessment was done for a number of reasons such as career, 
psycho-educational and psycho-emotional assessments. As a result, the Non-Clinical group 
was not only over represented in the total sample, but also per age category. Furthermore, both 
SCT and ADHD seem to be correlated with different age groups which also resulted in different 






The Senior South African Individual Scale-Revised (SSAIS-R) 
The SSAIS-R is typically used to assess cognitive functioning for the age group 6–17 
years old. Skills such as learning ability, general knowledge, spatial perception, visual motor 
skills, basic perceptual and concept performing skills are measured. The SSAIS-R is based on 
the Wechsler Scales of Intelligence and can be divided into a verbal and non-verbal dichotomy 
(Laher & Cockcroft, 2013). The purpose of the test is to evaluate a level of general intelligence 
as well as strengths and weaknesses (Van Eeden, 1997). The test has a point Scale design with 
Scaled scores and not quotients (Laher & Cockcroft, 2013). It is important to note that the 
SSAIS-R has not been updated since 1992 (Laher & Cockcroft, 2013), thus the norms could 
possibly be outdated despite it being used often in South Africa. In addition, the SSAIS-R was 
developed jointly for coloured, white and Indian children with the functioning of the Scale 
developed for a sample in which the three population groups were represented proportionally 






Subtests and descriptors of the SSAIS-R that were utilised in this study 
SUBTESTS DESCRIPTORS 
VERBAL SCALE- Verbal Intelligence and Verbal Learning Ability  
Vocabulary Long-term memory and concept formation  
Comprehension Comprehension, logical Reasoning 
Similarities Abstract, functional and concrete Reasoning. Verbal Concept formation, long-term Memory 
Number Problems Numerical Reasoning, Logical Reasoning, Abstract thought. Basic Mathematical Computations. 
Story Memory Short-term auditory memory, logical memory 
NON-VERBAL SCALE- Non-Verbal Intelligence and Non-Verbal Learning Ability 
Pattern Completion Measures the processes underlying logical thinking, accurate visual perception, concrete reasoning, 
concentration 
Block Design Non-verbal intelligence and non-verbal problem-solving, logical reasoning, perceptual organisation, 
spatial visualisation and orientation, abstract conceptualisation, concentration, visual-motor co-
ordination 
Missing Parts Visual concentration, organisation, visual memory, verbal comprehension 
Form Board Visual perception, visual organisation, visual concept formation, visual-motor co-ordination, sensory-
motor feedback 
Memory for Digits Auditory short-term memory for numbers, attention, concentration, mechanical memory, mental control 
Coding Visual-associative learning ability, psycho-motor speed, visual-motor integration and co-ordination, 





Raw scores of the test are converted into norm scores for different age categories. The 
reliability varies from one subtest to another, as well from one age group to another. The lowest 
reliability score was 0.59 for the Missing Parts subtest for the 13-year-old age group and the 
highest was 0.91 for ages 8-, 10- and 12-year-olds (Laher & Cockcroft, 2013).  
 The construct validity of the SSAIS-R was determined by both factor analysis as well 
as correlation with a similar test that measures the same construct. The factor analysis that was 
done on the initial test resulted in two broad factors emerging i.e. verbal factors and non-verbal 
factors. The different subtests in Table 10 were categorised in terms of either verbal or non-
verbal tests. One of the subtests, i.e. Number Problems loaded on both the verbal and non-
verbal scores; however, the test developers decided to categorise this as a verbal test. Another 
anomaly was the Form Board test that did not load significantly on the two main factors; 
however, it seems as if it contributes to measuring non-verbal intelligence and was therefore 
categorised in the non-verbal Scale.  
 The scores of the Composite Scales of the SSAIS-R were correlated with other tests 
that measure similar constructs. Van Eeden (1997) reports that subtests on the SSAIS-R 
correlated significantly with scores on similar tests. It can therefore be concluded that the 
SSAIS-R does measure cognitive abilities as it was set out to do.  
The Wechsler Intelligence Scale for Children-Fifth Edition (WISC-V) 
The WISC-V (Wechsler, 2014) is the latest edition of the Wechsler Test of Child 
Intelligence (Canivez & Watkins, 2016). It is a revision of the Wechsler Intelligence Scale for 
Children-Fourth Edition (WISC-IV; Wechsler, 2003). The WISC-V overlaps in age with the 
Wechsler Preschool and Primary Scale of Intelligence-Fourth Edition (WPPSI-IV; Wechsler, 





The WPPSI-IV is used to assess children aged 6 years through to 7 years, 7 months and the 
WAIS-IV to assess individuals from l6 years to 90 years of age (Canivez & Watkins, 2016).  
The WISC-V provides primary index scores that represent intellectual functioning in 
specified cognitive areas (the Verbal Comprehension Index, the Visual Spatial Index, the Fluid 
Reasoning Index, the Working Memory Index, and the Processing Speed Index), a composite 
score that represents general intellectual ability (Full Scale IQ), ancillary index scores that 
represent the cognitive abilities in different groupings based on clinical needs (e.g., Non-verbal 
Index, General Ability Index) and complementary index scores that measure additional 
cognitive abilities related to academic achievement and learning-related issues and disorders 
(e.g., Naming Speed Index) (Langsford, 2018).  
 It consists of 5 Scales and 10 primary and 6 secondary (supplementary) subtests as can 
be seen in Figure 4. Primarily, the Verbal comprehension score is comprised of the Similarities 
and Vocabulary subtests, the Visual Spatial score of the Block Design and Visual Puzzles 
subtests, the Fluid Reasoning score with the Matrix Reasoning and Figure Weights subtests, 
the Verbal Comprehension score with the Similarities and Vocabulary subtests, the Visual 
Spatial score with the Block Design and Visual Puzzles, the Fluid Reasoning with the Matrix 
Reasoning and Figure Weights subtests, the Working Memory score with the Digit Span and 
Picture Span subtests and the Processing Speed score from the Coding and Symbol Search 
subtests. The 10 primary subtests do not fully contribute to the Full-Scale IQ score. The Full-
Scale IQ is comprised of the Similarities, Vocabulary, Block Design, Matrix Reasoning, Figure 












For the purposes of this research the following subtests in the table below were 
utilised. The specific subtests in Table 11 were utilised as they contribute directly to the 
primary indices.  
Table 11 
WISC-V subtest descriptors (Wechsler, 2014) 
WISC-V subtest: Subtest measure: 
Block Design Measures spatial visualisation, simultaneous processing, dexterity, 
nonverbal concept formation and ability and motor skill. 
Visual Puzzles Measures the ability to analyse and synthesise abstract 
information. 
Similarities Measures logical thinking, verbal concept formation and verbal 
abstract reasoning.  
Vocabulary Measures verbal reasoning and the development of concepts. 
Matrix Reasoning Measures visual processing and abstract special perception. It may 
be influenced by concentration, attention and persistence.  
Figure Weights Measures quantitative and analogical fluid reasoning. 
Digit Span Measures working memory, sequencing and mental manipulation. 
Picture Span Measures visual working memory and working memory capacity, 
attention, visual processing, visual immediate memory and 
response inhibition.  
Coding Measures visual-motor dexterity, associative nonverbal learning 
and nonverbal short-term memory, fine-motor dexterity, speed, 
accuracy and perceptual organisation.  
Symbol Search Measures information processing speed, visual perception, short-
term visual memory, psycho-motor speed, attention, concentration 
and motivation.  
Arithmetic Measures numerical accuracy, working memory and fluid 
reasoning 
Letter / Number Sequencing Measures working memory, attention, short-term auditory recall, 








A Summative Content Analysis was used to collate and categorise the data for clinical 
observations. This approach typically starts with classifying and counting specific words (see 
Table 12) and the end result is the quantifying of the identified words. 
Table 12 
Content analysis descriptions (Hsieh & Shannon, 2005)  
Type of content analysis Study starts 
with 
Timing of defining codes 
or keywords 
Source of codes or keywords 
Conventional content 
analysis 
Observation Codes are defined during 
data analysis 
Codes are derived from data 
Directed content analysis Theory Codes are defined before 
and during data analysis 
Codes are derived from theory or 
relevant research findings 
Summative content 
analysis 
Keywords Keywords are defined 
before and during data 
analysis 
Keywords are derived from interest of 
researcher or review of literature 
 
For the purposes of this study the typical signs, or associated features, of ADHD and 
SCT were used as target words when reading through the clinical notes (see Table 13). These 
words were categorised into sub-categories and categories and were counted as a symptom per 
sub-category. In some instances, a category only had one symptom, and in other cases more 
than one symptom. This resulted in categories differing in terms of minimum and maximum 
scores. Associated features that are common in ADHD and/or SCT included: academic 
performance, conduct, bullying, hyperactive, comprehension, writing, reading, spelling, 







Summative Content Analysis 
Category Sub -category Symptoms 
Volition Sluggish Posture Tiring Task 
Initiation 
Avoidance  
Daydreaming Absent-minded Daydreaming    
Motivation Completion Motivation    
Scholastic Academic performance      
Writing      
Reading      
Spelling      
Mathematics      
ADHD 
characteristics 
Hyperactivity Hyperactive Fidgets    
Impulsive Impulsive Self-regulation    
Attention Distractible Concentration Attention   
Cognitive Abstract reasoning      
Planning Planning Organisation Problem-
solving 
Problem-solving  
Memory Short-term memory Long-term memory    
Instructions      
Comprehension      





Category Sub -category Symptoms 











As mentioned before, this study was based on archival data. All the files of children 
who were referred for psycho-educational assessments in the period 2006–2018 were studied 
and only those cases where cognitive assessments were done were included initially. The 
diagnostic criteria for ADHD and SCT were used to identify cases for these two groups.  The 
case files were reviewed independently by two raters and only the cases where there was 
agreement between the two raters in terms of which group the cases should be categorised in 
were ultimately included in the final sample. Cases where a formal diagnosis of ADHD were 
reported by mental health professionals were categorised as ADHD.  The diagnosis was 
furthermore verified by the observations that were reported in the file and only those cases 
where the sub-threshold criteria of ADHD were met were included as ADHD. Those cases 
where there were discrepancies between the diagnosis and the observations were excluded.  It 
is unfortunate that many mental health professionals do not distinguish between the different 
sub-types of ADHD when reporting the diagnosis. Due to this the ADHD group could not be 
sub-categorised in terms of sub-types.    
Identifying the SCT group proved to be challenging due to a number of reasons.  In the 
absence of an official diagnostic category for SCT mental health professionals in South Africa 
have not and do not make an SCT diagnosis.  Related to this is the fact that there does not seem 
to be consensus firstly on the existence of such a diagnosis and secondly on the diagnostic 
criteria for this diagnosis.  In order to overcome this problem, those cases where there was 
evidence of concentration and attention difficulties but no formal ADHD diagnosis, as well as 
the typical signs and symptoms of SCT, as reported in the literature, were used to categorise 
these cases as SCT. Cases where there was evidence of a related neurological impairment, such 
as epilepsy, were excluded. It is acknowledged that this process may have yielded false positive 





included in this sample. As was expected, based on reports in the literature all cases in both 
groups had associated co-morbid conditions which may have been a confounding variable. The 
co-morbid conditions for both groups were analysed and reported separate to the results of the 
cognitive assessments.  In an attempt to control for this, those cases where children were on 
some form of treatment for concentration and attention difficulties were excluded from the 
study.  
Cases where there were no indications of any pathology were categorised as ‘Non-
Clinical’. Those cases where there was evidence of other forms of pathology were excluded. 
Data Analysis 
The three samples differed from each other in terms of the levels of measurement of 
the variables, as well as the sample sizes. As a result of this, different statistical techniques 
were used to analyse the data. 
Frequencies were calculated for the independent variables that were mostly on a 
nominal level of measurement, in order to ascertain whether the sample was a true reflection 
of the general population. Chi2 was calculated for these variables to test for significant 
differences in group sizes.  
Descriptive statistics i.e. means and standard deviations were calculated for all the 
subtests as well as the composite scores for sample 1, which were all on an interval level of 
measurement. In order to determine whether the differences between the three groups were 
statistically significant ANOVAs were calculated. Given the fact that the variables had three 
levels, a Scheffe post hoc test was done to determine where differences lie. 
Although the variables in sample 2 were on an interval level of measurement, the 
sample size was small (n=27) and it was therefore assumed that the variables were not normally 





Given the fact that sample 2 only had the results for two groups, i.e. SCT and ADHD, Mann-
Whitney U tests could be used to test for significant differences between the two groups. 
In the case of sample 3, the variables were all on an ordinal level of measurement, which 
again confined the statistical analysis to non-parametric statistical techniques. Once again, only 
the data for SCT and ADHD were captured and the number of symptoms was categorised into 
two categories (no symptoms or 1 symptom) or three categories (no symptoms, 1 symptom or 
more than 1 symptom). In the case of a 2x2 variable, Chi2 was calculated and in the case of a 
2x3 variable a Fischer’s Exact test was calculated. 
Sullivan and Feinn (2012) state that although probability indicates whether an effect 
exists, it does not indicate the size of the effect and they therefore suggest that both the p-value 
and the effect size should be reported. Based on this effect, sizes were calculated for each of 
the subtests as well as the composite scores. This indicates the size of the magnitude between 
groups i.e. the standardised difference between the means of the ADHD, Non-Clinical and SCT 
groups. In order to reduce the possibility of Type I and Type II errors both the statistical 
significance (p-value) and effect size (Cohen’s d) was calculated and reported, as the p-value 
only indicates the probability of whether an effect exists, whereas Cohen’s d indicates the size 
of the effect (Pallant, 2013; Sullivan & Feinn, 2012). An effect size of .2 would be viewed as 
small, an effect size of .5 would be viewed as medium and an effect size of .8 and above would 
be viewed as large (Cohen, 1992). 
Ethical Considerations 
 Ethical clearance for utilisation of the archival data was applied for and granted  by the 






The research question of the study dictated a positivist approach where a wide range of 
variables had to be measured and these scores compared across different groups. The data 
collection method described in this chapter resulted in three samples. In the following chapter 






Chapter 4: Results 
Introduction 
In the previous chapters the research aims and methods were discussed in detail. In 
order to provide answers for the research question a number of differential statistical techniques 
were used to test for significant differences between groups as described in the previous 
chapter. 
Descriptive Statistics 
 Before analysing any sample, it is important to describe and summarise the data in order 
to identify possible patterns that may emerge. Although the results do not allow one to draw 
meaningful conclusions these results do provide important information when drawing 
conclusions.  
Means and Standard Deviations 
SSAIS-R 
Table 14 
Mean and standard deviations of the SSAIS-R Verbal Scales 
 
Total (n=451) ADHD (n=62) n-C (n=362) SCT (n=27) 
 SD SD M SD M SD M SD 
Vocabulary 9.45 3.18 9.74 2.81 9.41 3.26 9.30 2.95 
Comprehension 10.42 4.50 8.47 3.60 10.98 4.55 7.52 3.16 
Similarities 10.06 4.07 8.92 4.37 10.46 3.96 7.22 3.34 
Number Problem 8.52 3.63 7.55 3.33 8.89 3.63 5.78 2.67 
Story Memory 8.99 3.77 8.31 3.77 9.28 3.72 6.63 3.42 







Mean and standard deviations of the SSAIS-R Verbal Scales  
 
When looking at Table 14 and Figure 5 above, it can be seen that within the Verbal 
Scales of the SSAIS-R the Non-Clinical group measured higher than the ADHD and the SCT 
groups on all subtests besides Vocabulary where all three groups performed similarly (Non-
Clinical: M= 9.41, SD= 3.26; ADHD: M= 9.74, SD= 2.81; SCT: M= 9.30, SD= 2.95).  It is 
also evident that the ADHD group measured higher than the SCT group on all of the verbal 
subtests on the SSAIS-R. 
Table 15 
Mean and standard deviations of the SSAIS-R Non-Verbal Scales 
 Total (n=451) ADHD (n=62) n-C (n=362) SCT (n=27) 
 M SD M SD M SD M SD 
Pattern Completion 10.03 4.22 10.47 3.81 10.12 4.26 7.78 4.01 
Block Design 9.92 3.13 9.47 3.84 10.16 2.90 7.63 3.42 
Missing Parts 9.88 3.41 8.74 3.16 10.20 3.38 8.26 3.46 
Form Board 10.73 4.19 10.98 5.61 10.89 3.90 8.04 3.22 







Mean and standard deviations of the SSAIS-R Non-Verbal Scales 
 
 When looking at the Non-Verbal results in Table 15 and Figure 6 above, the Non-
Clinical group’s performance exceeded the other two groups on all subtests except for the 
Pattern Completion subtest (Non-Clinical: M= 10.21, SD= 4.26; ADHD: M= 10.47, SD= 3.81; 
SCT: M= 7.78, SD= 4.01) where the score was lower than that of the ADHD group. As was 
the case with the Verbal subtests, the ADHD group performed better than the SCT group on 
all the Non-Verbal tests.  
Table 16 
Mean and standard deviations of the SSAIS-R IQ Scales 
 Total (n=451) ADHD (n=62) n-C (n=362) SCT (n=27) 
 M SD M SD M SD M SD 
Verbal 97.02 19.30 89.71 16.60 99.50 19.26 81.81 14.23 
Non-Verbal 100.51 18.46 97.94 15.39 102.06 18.57 85.96 16.81 







Mean and standard deviations of the SSAIS-R IQ Scales 
 
 When looking at the sub-scales of the SSAIS-R the Non-Clinical group’s scores were 
higher than the ADHD and the SCT groups on all 3 sub-scales. (See Table 16 and Figure 7.) 
The ADHD group performed better than the SCT group on all 3 Scales.  
Of note is that all three groups performed better on the Non-Verbal Scale than on the 
Verbal Scale. However, of the three groups the difference between the Verbal and Non-Verbal 
Scales were greatest for the ADHD group. (See Table 16 and Figure 7.)  
 The psychometric properties of the SSAIS-R are M=100 and a SD=15. Table 16 reflects 
that the Non-Clinical group’s Mean IQ scores are approximately M=100. The Mean IQ scores 
of the ADHD group fall into the Average range of IQ scores as the IQ Scale scores range from 
89 (Verbal IQ) to 97 (Non-Verbal IQ) with a Full Scale score of 92. The IQ scores of the SCT 








Mean and standard deviations of the Verbal Comprehension WISC-V Scales 
  Total  ADHD  SCT 
 Median     M    SD Median    M    SD   Median    M    SD 
Similarities 7 7.00 2.17 8 7.35 2.34 7 6.33 1.73 
Vocabulary 6 6.50 3.28 7 7.29 3.60 4 5.00 1.94 
Information 7 7.40 2.13 8 7.73 2.41 6.5 6.50 0.58 






Mean and standard deviations of the Verbal Comprehension WISC-V Scales 
 
The ADHD group performed better than the SCT group on the Verbal Comprehension 
measures overall which can be seen in Table 17 and Figure 8 above. This included the 
Similarities (ADHD: M= 7.35, SD= 2.34; SCT: M= 6.33, SD= 1.73), Vocabulary (ADHD: M= 
7.29, SD= 3.60; SCT: M= 5.00, SD= 1.94), Information (ADHD: M= 7.73, SD= 2.41; SCT: 
M= 6.50, SD= 0.58) and Comprehension (ADHD: M= 6.82, SD= 2.68; SCT: M= 4.75, SD= 







Mean and standard deviations of the Visual Spatial subtests 
  Total  ADHD  SCT 
 Median   M    SD Median   M   SD Median   M   SD 
Block Design 8 7.96 3.44 9 8.18 3.76 8 7.56 2.88 






Mean and standard deviations of the Visual Spatial subtests 
 
 As with the Verbal Comprehension measures, the ADHD group performed 
better in Visual spatial tasks, Block Design and Visual Puzzles, than the SCT group (see Table 







Mean and standard deviations of the Fluid Reasoning subtests of the WISC-V 
  Total  ADHD  SCT 
 Median   M    SD Median   M    SD Median   M   SD 
Matrix Reasoning 8 8.46 3.35 8 8.53 4.02 8 8.33 1.66 
Picture Span 8 8.12 3.29 7 8.00 3.82 8 8.33 2.12 
Figure Weights 8.5 8.00 2.29 9 7.94 2.56 8 8.11 1.83 






Mean and standard deviations of the Fluid Reasoning subtests 
 
 Unlike the scores for the previous two categories the ADHD group did not score 
higher than the SCT group on the Fluid Reasoning subtests. It is only on the Matrix Reasoning 
(ADHD: M= 8.53, SD= 4.02; SCT: M= 8.33, SD= 1.66) and Arithmetic (ADHD: M= 8.44, 
SD= 3.88; SCT: M= 5.14, SD= 1.86) subtests that the ADHD group scored higher than the 
SCT group. Of particular note, is the difference in the performance on the Arithmertic tests 
between the two groups (See Table 19 and Figure 10). 
 The SCT group performed better than the ADHD group on the Picture Concepts 
(ADHD: M= 8.00, SD= 3.82; SCT: M= 8.33, SD= 2.12) and the Figure Weights (ADHD: M= 









Mean and standard deviations of the Working Memory Scales of the WISC-V 
  Total  ADHD  SCT 
 Median M SD Median M   SD Median      M   SD 
Digit Span 7.5 7.12 2.32 8 7.71 2.39 7 6.00 1.80 
Picture Span 8 8.12 3.29 7 8.00 3.82 8 8.33 2.12 






Mean and standard deviations of the Working Memory Scales of the WISC-V 
 
 As far as the Working Memory category is concerned, the SCT group performed better 
than the ADHD group on Picture Span (ADHD: M= 8, SD= 8.82; SCT: M= 8.33, SD= 2.12). 
The ADHD group performed better than the SCT group on the Digit Span (ADHD: M= 7.71, 
SD= 2.39; SCT: M= 6.00, SD= 1.80) and Letter Number (ADHD: M= 8.00, SD= 1.77; SCT: 
M= 7.71, SD= 1.70) subtests as indicated in Table 20 and Figure 11 above. The difference in 







Mean and standard deviations of the Processing Speed Scales of the WISC-V 
  Total  ADHD        SCT 
 Median M SD Median M    SD Median   M         SD 
Symbol 7 7.15 2.66 7 7.00 2.85 7 7.44 2.40 






Mean and standard deviations of the Processing Speed Scales of the WISC-V 
 
As far as Processing Speed is concerned, the SCT group performed better than the 
ADHD group (see Table 21 and Figure 12) on both the Symbol Search (ADHD: M= 7.00, SD= 
2.85; SCT: M= 7.44, SD= 2.40) and Coding (ADHD: M= 6.76, SD= 3.25; SCT: M= 7.44, SD= 







Mean and standard deviations of the Indices of the WISC-V 
  Total  ADHD  SCT 
 Median M SD Median M     SD Median    M    SD 
VCI 82.5 82.35 13.58 86 85.35 15.24 76 76.67 7.52 
VSI 89 89.04 18.29 94 90.59 20.42 86 86.11 13.99 
FRI 85 87.73 17.46 85 89.82 17.95 85 83.78 16.77 
WMI 85 85.62 14.14 85 86.76 16.52 85 83.44 8.43 
PSI 86 83.54 14.93 89 82.35 16.24 83 85.78 12.68 






Mean and standard deviations of the Indices of the WISC- V 
 
The indices tables above (Table 22 and Figure 13) illustrate that children with ADHD 
performed better than children with SCT on all indices: 
• Verbal Comprehension Index (ADHD: M= 85.35, SD= 15.24; SCT: M= 76.67, SD= 
7.52) 
• Visual Spatial Index (ADHD: M= 90.59, SD= 20.42; SCT: M= 86.11, SD= 13.99) 
• Fluid Reasoning Index (ADHD: M= 89.82, SD= 17.95; SCT: M= 83.78, SD= 16.77) 
• Working Memory Index (ADHD: M= 86.76, SD= 16.52; SCT: M= 83.44, SD= 8.43) 
• Full Scale Index (ADHD: M= 83.76, SD= 15.63; SCT: M= 78.33, SD= 8.82)  
The only exception was Processing Speed where the SCT (M= 85.78, SD= 12.68) 
measured higher than the ADHD group (M= 82.35, SD= 16.24). 
If one works from the premise that the Mean IQ score on the WISC-V is M= 100 and a 
SD=15 then an average IQ score for any individual would be considered to be between 85 to 
115. When comparing the Index scores (Table 22) to this rule it becomes evident that the 





IQ. The SCT group had below average scores on Verbal Comprehension, Fluid Reasoning, 
Working Memory and the Full Scale IQ.  
Between Group Differences 
 The null hypothesis for this study is that there would be no significant differences in 
the two groups on any of the variables. In order to test this hypothesis differential techniques 
such as ANOVA, Mann-Whitney U, Chi 2 were used to test for differences between means or 
medians of the three groups.   
As described in Chapter 3, ANOVA was used for sample 1 (SSAIS-R), Mann-Whitney 
U for sample 2 (WISC-V) and Chi2 for sample 3 (clinical observations)  
ANOVA SSAIS-R  
 One of the primary goals of the study was to investigate whether cognitive assessments 
such as the SSAIS-R could distinguish between children with no clinical symptoms, those with 
ADHD and those with SCT. Given the fact that this implied comparing three groups across a 
number of variables the analysis of variance post-hoc tests was the most appropriate statistical 







Between group differences of the Verbal Scales of the SSAIS-R 
  
  Sum of Squares df Mean Square F Sig. Effect size 
  
     
Overall 1 vs 2 1vs3 2vs3 
Vocabulary Between Groups 6.53 2 3.27 0.32 0.73 0.09 0.04 0.03 0.01 
 Within Groups 5299.07 519 10.21       
 Total 5319.17 521        
Comprehension Between Groups 574.83 2 287.41 15.12 0.00 0.04 0.04 0.03 0.01 
 Within Groups 9493.01 518 18.33       
 Total 10551.62 520        
Similarities Between Groups 356.60 2 178.30 11.26 0.00 0.23 0.14 0.09 0.20 
 Within Groups 8520.47 518 16.45       
 Total 9072.50 520        
Number Problem Between Groups 311.73 2 155.87 12.43 0.00 0.47 0.33 0.12 0.37 
 Within Groups 6492.77 519 12.51       





  Sum of Squares df Mean Square F Sig. Effect size 
       Overall 1 vs 2 1vs3 2vs3 
Story Memory Between Groups 210.80 2 105.40 7.66 0.00 0.19 0.09 0.09 0.17 
 Within Groups 6866.81 519 13.23       
 Total 7144.84 521        
Memory for Digits Between Groups 83.20 2 41.60 3.85 0.02 0.13 0.08 0.05 0.11 
 Within Groups 5885.78 517 11.38       





As was reported previously (see Table 14), the Non-Clinical group performed better on 
all the Verbal Scale subtests than both the ADHD and SCT groups. The ADHD group 
performed better than the SCT group on all of the subtests of the Verbal Scale on the SSAIS-
R (see Table 14). As reflected in Table 23: 
• The Non-Clinical group differed significantly from both the ADHD and SCT 
groups on the Comprehension subtest F(574.83,9493.01)=15.12, p=0.04. 
• The Non-Clinical group differed significantly from both the ADHD and SCT 
groups on the Similarities subtest F(356,60,8520.47)=11.26, p=0.00. 
• The Non-Clinical group differed significantly from both the ADHD and SCT 
groups on the Number Problems subtest  
F(311.73,6492.77)=12.43, p=0.00. 
• As far as Story Memory is concerned it was only the Non-Clinical and SCT 
groups that differed significantly F(210.80,6668.81)=7.66, p=0.00. 
Of note, is that the Non-Clinical group differed significantly from the ADHD and SCT 
groups, however the ADHD and SCT groups did not differ from each other significantly on 
any of these subtests.  
 As far as the effect sizes are concerned, despite many of the differences being 
significant, the effect sizes were relatively small. The exception to this is Number Problems 
where the overall effect size was large (r=0.47). The difference between the Non-Clinical and 






Between group differences of the Non-Verbal Scales of the SSAIS-R 
  Sum of Squares    df Mean Square             F Sig. Effect size 
  
     
Overall 1 vs 2 1vs3 2vs3 
Pattern Completion Between Groups 152.06 2 76.03 4.34 0.01   0.14    0.01 0.11 0.11 
 Within Groups 9471.07 519 18.25       
 Total 9571.21 521        
Block Design Between Groups 175.68 2 87.84 9.28 0.00     0.18 0.07 0.11 0.18 
 Within Groups 5113.92 519 9.85       
 Total 5274.48 521        
Missing Parts Between Groups 187.40 2 93.70 8.33 0.00 0.24 0.16 0.07 0.19 
 Within Groups 5957.47 519 11.48       
 Total 6167.40 521        
Form Board Between Groups 209.01 2 104.51 6.10 0.00 0.16 0.01 0.14 0.15 
 Within Groups 7862.32 519 15.15       
 Total 8245.52 521        
Coding Between Groups 34.52 2 17.26 1.04 0.36 0.07 0.01 0.05 0.07 
 Within Groups 7458.85 516 14.46       





Unlike the Verbal Scale, the Non-Clinical group only differed significantly from the 
ADHD group on the Missing Parts subtest F(187.40,5957.47)=8.33, p=0.00. This group did 
differ significantly from the SCT group on most of the Non-Verbal subtests. The other 
observation is that the ADHD group, unlike the instance of the Verbal Scales differed 
significantly from the SCT group on most of the subtests of the Non-Verbal Scale.  










    Sum of Squares   df       Mean Square F     Sig. Effect size 
  
     
Overall 1 vs 2 1vs3 2vs3 
Verbal Between Groups 11691.04 2 5845.52 16.83 0.00 0.30 0.20 0.10 0.25 
 Within Groups 174607.40 500        
 Total 188238.66 502        
Non- Verbal Between Groups 6984.96 2 3492.48 10.70 0.00   0.23 0.08 0.14 0.22 
 Within Groups 168761.45 506 333.52       
 Total 175828.47 508        
Full Scale Between Groups 11388.06 2 5694.03 16.87 0.00 0.30 0.17 0.13 0.27 
 Within Groups 175854.42 501 351.01       





As far as the IQ Scales are concerned, the Non-Clinical Group did differ from both the 
ADHD and SCT groups on the Verbal Scale F(11691.04,174607.40) =16.83, p= 0,00. Given 
the fact that the ADHD and SCT groups did not differ significantly on the Verbal sub-scales, 
it is not surprising that they did not differ from each other on the Verbal IQ Scale. The Non-
Clinical group differed significantly from both the ADHD and SCT groups with regards to the 
Non-Verbal IQ Scale, and the ADHD group differed significantly from the SCT group Scale 
F(6984.96,168761.45) =10.70, p=0.00 (see Table 25). 
The three groups differed significantly from each other in terms of the Full IQ Scale 
F(11388.06,175854.42) =16.87, p=0.00. Although the overall effect size can be considered to 

















Dependent Variable Group ADHD SCT 
Comprehension n-C .000 .000 
Similarities n-C .019 .000 
Number Problem n-C  .023  .000 
Story Memory n-C   .002 
Pattern Completion ADHD   .021 
n-C   .020 
Block Design ADHD   .036 
n-C   .000 
Missing Parts n-C  .007 .016 










n-C .000 .000 
Full n-C .006 .000 





As can be seen in Table 26, the Non-Clinical group differed from the SCT group on all 
the subtests and sub-scales of the SSAIS-R. This group, only differed from the ADHD group 
in terms of: 
• Comprehension (p=0.000) 
• Similarities (p=0.019) 
• Number Problems (p=0.023) 
• Missing Parts (p=0.007) 
• Verbal IQ (p=0.000) 
• Non-Verbal IQ (p= 0.000) 
• Full Scale IQ (p=0.006) 
Furthermore, the ADHD and SCT differed significantly on: 
• Pattern Completion (p= 0.021) 
• Block Design (p= 0.036) 
• Form Board (p= 0.009) 
• Non-Verbal (p= 0.001) 











Mann-Whitney U WISC-V. 
As described in Chapter 3, the subtests of the WISC-V can be categorised as follows: 





• Visual Spatial 
i. Block Design 
ii. Visual Puzzles 
• Fluid Reasoning 
i. Matrix Reasoning 
ii. Picture Span 
iii. Figure Weights 
iv. Arithmetic 
• Working Memory 
i. Digit Span 
ii. Picture Span 
iii. Letter Number 
• Processing Speed 
i. Symbol 
ii. Coding 
• Indices  
i. Verbal Comprehension 





iii. Fluid Reasoning 
iv. Working Memory 
v. Processing Speed 
Although the ADHD group performed better than the SCT group on all the Verbal 
Comprehension Scales (see Table 17), none of these differences were significant (see Table 






Mann-Whitney U results for the Verbal Comprehension Scale of the WISC-V 
Ranks 
     
 
Group N Mean Rank Sum of Ranks Mann-Whitney U Wilcoxon W    Z   p Effect size 
Similarities 1 17 15.18 258.00 48.00 93.00 -1.56 0.12 0.10 
  2 9 10.33 93.00 
     
  Total 26     
     
Vocabulary 1 17 15.29 260.00 46.00 91.00 -1.66 0.10 0.11 
  2 9 10.11 91.00 
     
  Total 26     
     
Information 1 11 8.73 96.00 14.00 24.00 -1.07 0.28 0.08 
  2 4 6.00 24.00 
     
  Total 15     
     
Comprehension 1 11 9.00 99.00 11.00 21.00 -1.46 0.15 0.15 
  2 4 5.25 21.00 
     
  Total 15     







 As with the Verbal Comprehension subtests, the ADHD group performed better than 
the SCT group on the visual spatial subtests however these differences were not significant and 






Mann-Whitney U results for the Visual Spatial Scale of the WISC-V 
Ranks      
 Group N Mean Rank Sum of Ranks Mann-Whitney U Wilcoxon W Z p Effect size 
Block 1 17 14.15 240.50 65.50 110.50 -0.60 .560 0.01 
 2 9 12.28 110.50      
 Total 26        
Visual 1 17 14.35 244.00 62.00 107.00 -0.79 .458 0.02 
 2 9 11.89 107.00      







 As far as the Fluid Reasoning subtests are concerned (see Table 29) the ADHD group 
performed slightly better than the SCT group on Matrix Reasoning and the difference was not 
significant and the effect size was small. The ADHD (Mdn = 8) group did however perform 
significantly better than the SCT group (Mdn = 6), U = 11.0, p = 0.03, r = 0.32 on Arithmetic. 
The effect size for this difference was medium. The two groups obtained similar scores on the 






Mann-Whitney U results for the Fluid Reasoning Scale of the WISC-V 
 Group N Mean Rank Sum of Ranks Mann-Whitney U Wilcoxon W Z p Effect size 
Matrix 1 17 13.76 234.00 72.00 117.00 -0.24 .833 0.00 
 2 9 13.00 117.00      
 Total 26        
Picture 1 17 12.74 216.50 63.50 216.50 -0.71 .491 0.02 
 2 9 14.94 134.50      
 Total 26        
Figure 1 17 13.41 228.00 75.00 228.00 -0.08 .958 0.00 
 2 9 13.67 123.00      
 Total 26        
Arithmetic 1 9 10.78 97.00 11.00 39.00 -2.20 0.03 0.32 
 2 7 5.57 39.00      






In addition, Digit Span was greater for the ADHD group (Mdn = 8) than for the SCT 
group (Mdn = 7), U = 40.5, p = 0.05, r = 0.16 (see Table 29). There were no significant 
differences between the two groups for the remaining two subtests on the Working Memory 
Scale, i.e. Picture Span and Letter Number sequencing. In both of these two instances the 






Mann-Whitney U results for the Working Memory Scale of the WISC-V 






Z p Effect size 
Digit Symbols 1 17 15.62 265.50 40.50 85.50 -1.97 0.05 0.16 
 2 9 9.50 85.50      
 Total 26        
Picture Span 1 17 12.74 216.50 63.50 216.50 -0.71 0.49 0.06 
 2 9 14.94 134.50      
 Total 26        
Letter Number 1 8 8.38 67.00 25.00 53.00 -0.36 0.78 0.01 
 2 7 7.57 53.00      







An interesting but counter-intuitive result was that the SCT group performed slightly 
better than the ADHD group in the Processing Speed index (see Table 20). These differences 






Mann-Whitney U results for the Processing Speed Scale of the WISC-V 
 Group N Mean Rank 
Sum of 
Ranks 
Mann-Whitney U Wilcoxon W Z p Effect size 
Symbol 1 17 13.21 224.50 71.50 224.50 -0.27 .79 0.00 
 2 9 14.06 126.50      
 Total 26        
Coding 1 17 13.12 223.00 70.00 223.00 -0.35 .75 0.01 
 2 9 14.22 128.00      








 Although the ADHD group performed better than the SCT group on all the index scores 
of the WISC-V (see Table 22). The difference between the ADHD and SCT groups could be 
considered large for the Verbal Comprehension Index (approximately 9 IQ points) however 
this difference wasn’t significant and the effect size was small. The ADHD group generally 
performed better than the SCT group on the Visual Spatial Index, Fluid Reasoning Index, 
Working Memory Index and the Full Scale IQ, however, these differences were not significant 
and the effect sizes were small. The SCT group, as mentioned previously, performed better 






Mann-Whitney U results for the WISC-V IQ Scales 
 Group N Mean Rank Sum of Ranks Mann-Whitney U Wilcoxon W Z p Effect size 
VCI 1 17 15.41 262.00 44.00 89.00 -1.76 0.09 0.12 
 2 9 9.89 89.00      
 Total 26        
VSI 1 17 14.38 244.50 61.50 106.50 -0.81 0.43 0.03 
 2 9 11.83 106.50      
 Total 26        
FRI 1 17 14.29 243.00 63.00 108.00 -0.73 0.49 0.02 
 2 9 12.00 108.00      
 Total 26        
WMI 1 17 13.68 232.50 73.50 118.50 -0.16 0.87 0.00 
 2 9 13.17 118.50      
 Total 26        
PSI 1 17 13.06 222.00 69.00 222.00 -0.41 0.71 0.01 
 2 9 14.33 129.00      
 Total 26        
FSIQ 1 17 14.76 251.00 55.00 100.00 -1.16 0.26 0.05 





 Group N Mean Rank Sum of Ranks Mann-Whitney U Wilcoxon W Z p Effect size 





Chi2 and Fishers Exact Test for the Clinical Observations 
In Chapter 3 the process of identifying key characteristics was explained in detail. The 
key constructs were categorised into descriptive categories and in turn these categories were 
classified into broader categories. The sub-categories in some instances consist of more than 
one characteristic or symptom. It is therefore possible that participants could have no symptoms 
in a particular category or one or more than one symptom per category. Where a particular 
category only consists of one symptom Chi2 were used to determine the differences between 
the ADD and SCT group and where there was a possibility of more than one symptom or 
characteristic the Fisher’s exact test was performed.  
When looking at Table 33, one can see that there was a significant difference in all 
criteria between the ADHD and SCT groups of children except in the areas of writing 
(p=0.123), reading (p=0.88) and hyperactivity (p=0.852). This would indicate that in all of the 
other criteria listed in Table 33 there is a significant difference in performance between the 
ADHD and SCT groups. There was a large effect size difference in terms of motivation. 
planning and comprehension between the ADHD and SCT groups of children and a medium 
effect size difference in terms of sluggish, daydreaming, academic, spelling, mathematics, 
impulsive, attention, abstract reasoning, memory, instructions, behavioural and emotional 
between the ADHD and SCT groups. This would indicate that ADHD and SCT children differ 










ADHD and SCT data categorised by diagnostic criteria (Fisher’s exact test) 
 
ADHD (n=62) SCT (n=27) 
 
0 1 >1 0 1 >1 
N % N % N % N % N % N % Chi2 Df p Effect size 
Volition 
Sluggish 36 58 17 27 9 15 6 22 8 30 13 48 13.8 2 .001 0.4 
Daydreaming 41 66 16 26 5 8 7 26 15 56 5 19 12.3 2 .002 0.4 
Motivation 41 66 20 32 1 2 7 26 13 48 7 26 19.3 2 .000 0.5 
Scholastic 
Academic performance 29 47 33 53 0 0 3 11 24 89 0 0 10.4 1 .001 0.3a* 
Writing 34 55 28 45 0 0 10 37 17 63 0 0 2.4 1 .123 0.2a* 
Reading 28 45 34 55 0 0 7 26 20 74 0 0 2.9 1 .088 0.2a* 
Spelling 33 53 29 47 0 0 6 22 21 78 0 0 7.3 1 .007 0.3a* 
Mathematics 38 61 23 37 0 0 8 30 19 70 0 0 8.0 1 .005 0.3a* 
ADHD characteristics 
Hyperactivity 31 50 22 35 9 15 12 44 10 37 5 19 .3 2 .852 0.1 
Impulsive 29 47 20 32 13 21 4 15 11 41 12 44 9.3 2 .009 0.3 
Attention 14 23 27 44 21 34 3 11 7 26 17 63 6.5 2 .037 0.3 
Cognitive 
Abstract reasoning 51 82 11 18 0 0 15 56 12 44 0 0 7.0 1 .008 0.3a* 
Planning 32 52 11 18 19 31 1 4 3 11 23 85 24.0 2 .000 0.5 
Memory 38 61 17 27 7 11 8 30 16 59 3 11 8.8 2 .012 0.3 






ADHD (n=62) SCT (n=27) 
 
0 1 >1 0 1 >1 
N % N % N % N % N % N % Chi2 Df p Effect size 
Comprehension 46 74 16 19 0 0 6 22 21 78 0 0 23.2 2 .000 0.5 
Associated features 
Behavioural 25 40 20 32 17 27 2 7 6 22 19 70 15.9 2 .000 0.4 
Emotional 29 47 17 27 16 26 5 19 10 37 12 44 6.6 2 0.04 0.3 













 One of the goals of the study was to investigate whether cognitive assessments can 
distinguish between ADHD and SCT. It is interesting to note that whereas the Non-Clinical 
group had an average mean IQ score the ADHD group in general had low average IQ scores 
and the SCT group had below average IQ scores. Another observation was that the SCT group 
almost consistently scored lower on the subtests of the SSAIS-R (see Table 34) and the WISC-
V (see Table 35) than the ADHD and Non-Clinical groups. Tables 34 and 35 summarise the 
mean standard scores (which range from 0-20) of the sub-tests of the SSAIS-R and the WISC-
V sample groups in terms of the ADHD, SCT and Non-Clinical groups. Furthermore, the 
ADHD group scored lower on almost all of the subtests than the Non-Clinical group. This 
creates a sense of a continuum with SCT at the lower end, the Non-Clinical group at the upper 






Summary of SSAIS-R results 
  4 5 6 7 8 9 10 11 12 
Vocabulary                         
Comprehension                         
Similarities                         
Number Problem                         
Story Memory                         
Memory for Digits                         
Pattern Completion             
Block Design             
Missing Parts             





  4 5 6 7 8 9 10 11 12 
Coding             
 
Note: Red =SCT, Yellow = ADHD, Green = Non-Clinical 
Table 35 
Summary of WISC-V results 
  4 5 6 7 8 9 
Similarities                 
Vocabulary                 
Information                 
Comprehension                 





  4 5 6 7 8 9 
Visual Puzzles                 
Matrix Reasoning                 
Picture Span                 
Figure Weights                 
Arithmetic                 
Digit Span                 
Picture Span                 
Letter Number                 
Symbol                 






Summary of significant findings 
Instruments Subtest Groups Highest Group p Effect size Statistical power (%) Required sample size 
SSAIS-R Comprehension n-C vs ADHD n-C 0.000 0.04 0.95 210 
  n-C vs SCT n-C 0.000 0.01 0.95 210 
 Similarities n-C vs ADHD n-C 0.019 0.14 0.95 210 
  n-C vs SCT n-C 0.000 0.20 0.95 210 
 Number Problems n-C vs ADHD n-C 0.023 0.30 0.95 210 
  n-C vs SCT n-C 0.000 0.37 0.95 210 
 Story Memory n-C vs SCT n-C 0.002 0.17 0.95 210 
 Pattern Completion n-C vs SCT n-C 0.020 0.11 0.95 210 
  ADHD vs SCT ADHD 0.021 0.11 0.95 210 
 Block Design n-C vs SCT n-C 0.000 0.18 0.95 210 
  ADHD vs SCT ADHD 0.036 0.11 0.95 210 
 Missing Parts n-C vs ADHD n-C 0.007 0.16 0.95 210 





Instruments Subtest Groups Highest Group p Effect size Statistical power (%) Required sample size 
 Form Board n-C vs SCT n-C 0.003 0.15 0.95 210 
  ADHD vs SCT ADHD 0.009 0.14 0.95 210 
 Verbal IQ Scale n-C vs ADHD n-C 0.000 0.20 0.95 210 
  n-C vs SCT n-C 0.000 0.25 0.95 210 
 Non-Verbal IQ Scale n-C vs ADHD n-C 0.000 0.08 0.95 210 
  n-C vs SCT n-C 0.000 0.22 0.95 210 
  ADHD vs SCT ADHD 0.001 0.14 0.95 210 
 Full Scale IQ n-C vs ADHD n-C 0.006 0.17 0.95 210 
  n-C vs SCT n-C 0.000 0.27 0.95 210 
  ADHD vs SCT ADHD 0.043 0.13 0.95 210 
WISC-V Arithmetic ADHD vs SCT ADHD 0.030 0.3 0.55 220 







When there is an investigation into the possibility of a new disorder one must be very 
circumspect in terms of statistical analysis and every measure should be taken to prevent Type 
I and Type II errors. There are multiple controls for this and one of these is to view the data 
from different perspectives. It is therefore important not to look only at probability but also 
effect size as well as statistical power. Table 36 provides a summary of all the significant results 
and/or results with a medium to large effect size. When looking at Tables 15, 16 and 17 and 
Figures 6, 7 and 8 it is evident that the Non-Clinical group generally scored better than the 
other two groups on most of the subtests. Furthermore, the ADHD group generally scored 
better than the SCT group on most of the subtests, however these differences were not always 
significant. The only two subtests where the differences were both significant and the effect 
sizes were large were Number Problems on the SSAIS-R and Arithmetic on the WISC-V. The 
implication of this will be discussed in more detail in Chapter 5. 
As opposed to the cognitive assessment where the results were significant but the effect 
sizes were small, the differences in the two groups in terms of observations were both 
significant and the effect sizes were large. Therefore, the Observations are better predictors of 
which group a participant falls in rather than the cognitive assessments.  
The following chapter discusses the results within the context of the current research aims of 






Chapter 5: Discussion and Conclusion 
Introduction 
 The history of the identification and classification of disorders is characterised by 
observations of non-normative behaviour of people. It is only with the advent of the DSM-I 
where disorders were grouped and categorised according to shared etiology. The underlying 
paradigm of the DSM shifted from an etiologically based system to a more biomedical 
approach where disorders were categorised by symptom clusters. Throughout the history of the 
DSM, disorders have been included, excluded and their names changed.  
Disorders are the results of natural observations of symptoms that are displayed by 
people. When looking at the DSM-I in 1952 (APA, 1952), one can see that the names of 
disorders that were provided were a description of the symptoms displayed. As the DSM 
developed and new updated versions were created, the essence of naming disorders after their 
descriptions changed.  
When looking at ADHD specifically, it was first referred to as an “abnormal defect of 
moral control in children” by George Still in 1902 (Still, 1902). Despite interest in what was 
seen as ADHD in this time it was not included in the DSM-I. In 1968 the DSM-II came out 
and ADHD was for the first time included as Hyperkinetic Impulsive Disorder (APA, 1968). 
With the release of the DSM-III in 1980 the name changed to ADD as hyperactivity was not 
recognised as a common symptom (APA, 1980). Thus ADD was broken down into ADD with 
or ADD without hyperactivity (APA, 1980). With the revised version of the DSM-III, the 
DSM-III-R in 1987, the hyperactivity distinction was removed and it was named as ADHD 
with three clusters: inattentiveness, impulsivity and hyperactivity (APA, 1987). In 1994, the 
DSM-IV was released, which led to an ADHD diagnosis with subtypes: combined, 
predominantly inattentive and predominantly hyperactive (APA, 1994). An updated version of 





categories above (APA, 2000). In 2013 the DSM-5 was released with no changes in categories, 
but renamed to combined presentation, predominantly inattentive presentation and 
predominantly hyperactive-impulsive presentation (APA, 2013).  
Likewise, with the development of SCT, the name SCT was provided initially to 
describe children who primarily presented as sluggish in nature. Subsequently, after much 
research into SCT and its symptomology, proponents of SCT such as Barkley (2014, 2015) 
have suggested that the name be changed to CDD as it is less offensive in nature and better 
describes the disorder. As with the history of ADHD, should SCT be recognised as a disorder 
and be included in the next DSM, this will result in more studies being undertaken about the 
disorder and subsequently refine it further improving diagnosis, prognosis and treatment plan.  
This study aimed to investigate whether a disorder such as SCT actually exists and is 
based on a realist ontology. This implies the assumption that a mental disorder, such as SCT, 
can be described and classified as any medical disorder. By implication one would not only 
have to delineate SCT from other disorders but also describe the clinical picture that includes 
the symptoms of this disorder. Furthermore, one would have to identify, describe and explain 
the pathogenesis of this disorder. Ideally one should also be able to provide diagnostic and 
psycho-diagnostic procedures in order to arrive at an accurate diagnosis. From all of this the 
treatment and management of the disorder should follow logically.  
Although Becker (2019) describes SCT in terms of a certain set of symptoms, he does 
argue for more international research on the disorder as he is of the opinion that research has 
been limited mainly to the United States of America. Becker (2019) also highlights different 
cultural attributions for the symptoms of SCT and this in line with the aforementioned which 
argues for more international, culturally diverse research studies. This forms the rationale for 





diverse society. Becker (2019) states one of the reasons why this disorder should be 
investigated across cultures is to determine the functional impact of it. South Africa, as a 
country, is plagued by a high school dropout rate (Weybright, et.al., 2017). Weybright et.al 
(2017) report that 60% of Grade 1 children drop out by the time that they reach Grade 12, with 
52% of the age appropriate population reaching Grade 12. Although there are multiple reasons 
for this high dropout one cannot exclude the contribution of learning and other disorders to 
poor academic functioning and ultimately dropping out of school. Becker (2019) states that 
societal and environmental factors may contribute or even exacerbate the symptoms of SCT.  
Although SCT is associated with ADHD, as well as with other internalising disorders, 
it does not respond to ADHD treatments such Methylphenidate despite it showing a significant 
effect on those with ADHD (Koesters, et al., 2009). This therefore indicates that SCT and 
ADHD are not the same disorder and differ in terms of treatment.  
The main results of the study do seem to confirm the existence of another disorder other 
than ADHD. Although the results of the cognitive assessment were varied, the group of 
children labelled as SCT in this study generally underperformed on these tests when compared 
to a so called Non-Clinical and ADHD group. To better understand this, it is important to 
describe these findings in more detail.  
Discussion of the Cognitive Assessment Results  
The focus of this study was to ascertain if a cognitive assessment could draw a 
distinction between SCT and ADHD, to compare the associated features of ADHD and SCT in 
children and to ultimately suggest implications for classroom management of SCT learners. 
Two cognitive assessments, on two different samples, namely the SSAIS-R and the WISC-V 






Traditionally IQ tests have not been useful as a psychometric instrument in terms of 
drawing a distinction between Non-Clinical and ADHD groups. However, research indicated, 
albeit controversially, that there are a number of correlations between intelligence and certain 
executive functions such as processing speed, attention, working memory, etc. These specific 
functions are commonly used to assess executive functioning in ADHD (Nielsen & Wiig, 
2011). Furthermore, subtests where attention, working memory and processing speed are 
involved are more sensitive to differences between Non-Clinical and ADHD groups. Prifitera 
and Dersh (1992) also state that people with ADHD typically perform poorer than the Non-
Clinical group on those subtests, where concentration and attention are crucial, than on verbal 
or spatial subtests. Cognitive assessments that measure these specific functions would be a 
good means of measuring executive functions in children and possibly assist in discerning 
between children with either ADHD or SCT.  
Although it seems as if the measurement instruments used in this study were not as 
effective as expected in distinguishing between Non-Clinical and ADHD groups, they were 
relatively effective in distinguishing between the Non-Clinical and SCT groups. It must be 
noted that even though there were limited significant differences between the ADHD and Non-
Clinical groups the ADHD group consistently scored lower than the Non-Clinical group on the 
subtests. The fact that the SCT group differed from the Non-Clinical group would strengthen 
the argument for this ‘condition’ to be categorised as a disorder as it impacts on functioning. 
In particular it strengthens the argument for SCT as a distinct disorder. Barkley (2012) and Lee 
et al. (2016) argue that SCT and ADHD are two separate and distinct disorders and given the 
fact that the ADHD group generally performed better than the SCT group would seem to 
support this argument. Not only did the ADHD group perform better than the SCT group, there 





The approach that will be used to discuss the results will be domain specific as opposed to 
measurement instrument or subtest specific.  
Verbal Comprehension 
The ability to verbally process spoken language (McDuffie, 2013) utilises vocabulary 
and the ability to express oneself in a meaningful way can be defined as verbal 
comprehension (Soul Teacher, n.d., para. 1). Children who battle with this construct tend to 
fall behind their peers and show a limited understanding of following instructions and 
understanding language, and they struggle with oral expression and have a low knowledge 
base despite not displaying memory issues (Soul Teacher, n.d., para. 1). Mirsky (1996), states 
that SCT should also be viewed as a dysfunction in the focus component of attention. The 
educational impact is confusion, frustration, a slower output rate, low focus and attention, 
gaps in knowledge, difficulties in auditory memory and confusion (Soul Teacher, n.d, para. 
1).  
On the SSAIS-R verbal subtests, the Non-Clinical group performed better than the other 
two groups and the ADHD group’s performance exceeded that of the SCT group. Although the 
ADHD group performed better than the SCT group on the verbal subtests these differences 
were not significant.  The exception to this would be the significant difference between the 
ADHD and SCT groups on the Arithmetic subtests of the WISC-V in as far as this subtest 
could be considered a Verbal subtest (the difference on this subtest will also be discussed under 
other domains).  
Visual Spatial 
Children who learn visual spatially learn as a whole rather than by steps as processing 
occurs pictorially rather than in words (Silverman & Freed, 1991). This may affect reading 





tasks struggle with which means that more time is required for task completion (Silverman & 
Freed, 1991). These children often experience difficulties with sensory integration issues, have 
poor listening skills, are unable to retain and comprehend auditory information and are unable 
to filter information when over-stimulated. 
The Non-Clinical group again performed better than the ADHD and SCT groups on all 
of the Non-Verbal subtests of the SSAIS-R. This finding is in line with the findings of the 
research done by Flannery et al. (2017) that children with ADHD generally perform better on 
perceptual motor tasks than children with SCT, because children with SCT tend to make more 
errors on these tasks. All of the subtests in this construct, i.e.: Pattern Completion, Block 
Design, Missing Parts and Form Board on the SSAIS-R and Block Design and Visual Puzzles 
on the WISC-V measure perceptual motor speed to a greater or lesser extent which supports 
this hypothesis. The exception was where the ADHD group performed marginally better than 
the Non-Clinical group. This exception is the Pattern Completion subtest where the ADHD 
group performed marginally better. This difference was however not significant. The 
differences between the Non-Clinical and SCT groups and the ADHD and SCT groups with 
regards to Pattern Completion was significant. Pattern Completion measures underlying logical 
thinking, accurate visual perception, concrete reasoning and concentration. This could suggest 
that children with ADHD often find they have no difficulty paying attention in tasks that they 
enjoy and this is generally in areas where they have a great interest (Brown, 2002) and excel 
in, which could possibly explain the performance of the ADHD group in the Pattern 
Completion subtest. In addition, the Non-Clinical group performed better than both the ADHD 
and SCT groups with the ADHD group’s performance better than that of the SCT group.  
Further, there was a significant difference on the SSAIS-R between the ADHD (Mean 
=10.47) and SCT (Mean = 7.78) groups in terms of Pattern Completion and Block Design 





ADHD group which indicated that children with SCT may have more severe concentration 
issues than children with ADHD. 
Both the Block Design and Visual Puzzles subtests provide information about mental 
imaging which enables the assessor to evaluate the effects of time demands on performance 
(Sattler, 2001). There was a significant difference between the Non-Clinical and SCT groups 
and the ADHD and SCT groups on Block Design but the Visual Puzzles subtest was not 
significant for all three groups. This would indicate that on tasks that are of a timed nature, the 
Non-Clinical group performed better than the ADHD group and the ADHD group performed 
better than the SCT group. This could possibly indicate that children with ADHD perform 
better than children with SCT on timed tasks which was found in previous studies (Shanahan 
et al., 2006).  
The results of the SSAIS-R seem to indicate that Pattern Completion, Block Design and 
the Form Board subtests can be used to distinguish for a diagnosis of SCT as it differs from 
both the ADHD and the SCT group. This would be useful for application in the classroom. 
In addition to the differences already reported, the SCT group differed from the Non-
Clinical group on the Form Board and Coding subtests, which was not found for the ADHD 
group. This would seem to imply that the SCT group has more cognitive deficits than the 
ADHD group.  
Fluid Reasoning 
Fluid reasoning is a fundamental construct during childhood and is the capacity to 
logically construct and problem solve in new situations which is essential to developing other 
abilities (Ferrer, et al., 2009). It has been found to predict school performance in children and 
accounts for differences in fluid intelligence (Ferrer, et al., 2009). Subtests such as Matrix 





On the Matrix Reasoning, Picture Span, Figure Weights and Arithmetic subtests of the 
WISC-V, only the Arithmetic subtest was significant. There was a significant difference 
between the ADHD and SCT groups with the ADHD group performing better on the 
Arithmetic subtest than the SCT group. This finding supports the research of (Barkley 2005, 
2011a, 2011b, 2012a, 2012b, 2013b, 2014) where impairment in school performance 
(Accuracy disorder) in relation to Mathematics was found in children with SCT.  
Working Memory 
 Working memory can be conceptualised as the ability to hold information whilst 
utilising that same information concurrently as complex reasoning and learning tasks require 
information to be manipulated. The Working Memory Model (Baddeley & Hitch, 1974) 
illustrates that working memory is a system that consists of the central executive, visuospatial 
sketchpad, phonological loop and episodic buffer. As mentioned in Chapter 2, it is essential for 
learning.  
In line with findings from previous research (Brown, 2002; Willcutt et al., 2005) this 
study also found that children with ADHD experienced impairments in working memory. 
However, contrary to previous research (Bauermeister et al., 2012) where no impairments in 
working memory in children with SCT were found, this study did find significant differences 
between the Non-Clinical and SCT groups. There were however no significant differences 
between the ADHD and SCT groups with regards to working memory.  
It was expected that there would be differences between ADHD and SCT on the Digit Span, 
Number Problems, Story Memory, Memory for Digits and Coding subtests of the SSAIS-R 
and the Block Design, Matrix Reasoning, Digit Span, Picture Span, Coding and Symbol Search 
subtests of the WISC-V. Only the category of Number Problems on the above tests was found 
to be significant. The Non-Clinical group differed from both the ADHD and the SCT groups 





measure a variety of functions with memory being the common factor. This may indicate that 
memory may not be a factor that differentiates between ADHD and SCT children.  
It was expected that the Arithmetic subtest on the WISC-V would indicate poor 
performance by the ADHD sample in terms of working memory which underpins this subtest. 
As was mentioned previously, this finding was expected as it has been recorded in previous 
studies (Barkley, 2015). Mathematics was identified as an area where ADHD children may 
have deficits. This was found in the WISC-V results which adds validity to previous studies 
done in this area (Brown, 2002; Wilens & Spencer, 2010; Langsford, 2018) where working 
memory difficulties and response inhibition as well as response variability was found in those 
children with ADHD (Becker & Barkley, 2018).  
The Digit Span test on the WISC-V was found to be significant between the ADHD and 
SCT groups. Digit Span measures working memory, sequencing and mental manipulation 
which indicates that the ADHD and SCT groups may differ in these constructs.  
There was a significant difference between ADHD and SCT on the Arithmetic and Digit 
Span subtests indicating that ADHD and SCT differ in terms of working memory as this is the 
common measure between these two subtests. 
In addition, when looking at the SCT group specifically, they performed poorly on both the 
Digit Span and Arithmetic subtests of the WISC-V thus supporting the premise of Barkley 
(2005, 2011a, 2011b, 2012a, 2012b, 2013b, 2014) that children with SCT often are impaired 
in school performance (Accuracy disorder) as mentioned in Chapter 2. 
Processing Speed 
The speed by which we process complex thoughts is called processing speed (Jassal et 





It is the ability to process and complete learnt tasks automatically in a timed environment 
(Cohen-Zion et al., 2016).  
As indicated in the methods section (Langsford, 2018), children with ADHD typically 
achieve scores near the normative range of intellectual functioning but may perform worse on 
measures of processing speed and working memory, relative to measures of verbal and non-
verbal abilities. In the results section it was found that the ADHD group performed worse than 
the SCT sample in terms of processing speed which supports previous research (Langsford, 
2018). 
When looking at the results of the WISC-V, the ADHD group performed better than 
the SCT group on all indices (Verbal Comprehension Index, Visual Spatial Index, Fluid 
Reasoning Index, Working Memory Index and the Full Scale Index) but not on the Processing 
Speed Index. This is consistent with the findings of Langsford (2018) who suggested that 
children with ADHD may perform worse on processing speed tasks.  
Children with SCT experience difficulties in terms of the processing of information and on 
focusing on details (Tamm et al., 2019). This was reflected in the WISC-V results in the Block 
Design, Picture Span, Matrix Reasoning and Letter-Number Sequencing subtests. It was 
however not found in the Picture Span subtest of the WISC-V which could be accounted for 
by the fact that this subtest also heavily measures working memory which children with ADHD 
battle with (Brown, 2002; Wilens & Spencer, 2010; Langsford, 2018) which may explain why 
the SCT group outperformed the ADHD group. In addition, with regards to the scores of the 
SCT group on the Letter-Number Sequencing subtest on the WISC-V, SCT may be associated 
with problems of selective attention (Huang-Pollock et al., 2005) and poorer sustained attention 





Summary of the Cognitive Assessments 
When looking at the efficacy of the SSAIS-R to distinguish between the ADHD, Non-
Clinical and SCT groups, despite there being significant differences between the ADHD and 
Non-Clinical groups and the Non-Clinical and the SCT groups the effect sizes were only small 
to medium which would suggest that this test did not effectively distinguish between the three 
groups. The Non-Clinical group performed significantly better than the other two groups on 
tests that had a time completion limit or where the time to complete a task is factored into the 
scoring of that test, however the effect sizes on these tests were also small to medium.  
When looking at the results overall on the SSAIS-R one can suggest that SCT is a more 
severe disorder than ADHD. (Refer to Tables 26 and 27 in Chapter 4.)  
Discussion of the Clinical Observations  
The typical picture of an ADHD child, as mentioned in Chapter 2, is of one who lags 
behind developmentally at school (Harpin, 2005). The symptoms of inattention, impulsiveness 
and inner restlessness are the typical clusters of symptoms that these children display (Harpin, 
2005). According to (Rigoni et al., 2020), academic, social and interpersonal functions are 
often hallmarks of those with ADHD and these are often linked to learning disabilities (Antshel 
et al., 2011) which often leads to academic underachievement (Wilens & Spencer, 2010). 
As far the ADHD symptoms are concerned, the SCT group showed similar ADHD 
characteristics as the ADHD group with the exception of hyperactivity. It is difficult to interpret 
this result because no distinction was made between the different subtypes of ADHD in this 
study. It is therefore possible that the SCT group could merely have been ADHD of the 
inattentive type. It is however unlikely that this is ADHD of the inattentive type as the SCT 
group also displayed symptoms of impulsivity and the same levels of hyperactivity as the 





2011a, 2011, 2012a, 2012b) the SCT group showed significantly more characteristics such as 
sluggishness, daydreaming and lack of motivation than the ADHD group. Furthermore, the 
SCT group also experienced more scholastic problems than the ADHD group with the 
exception of reading and writing difficulties.  
The SCT group also displayed a wider range of cognitive problems, such as abstract 
reasoning, memory, planning, following instructions and comprehension than the ADHD 
group. Behavioural difficulties were found in the SCT group which is contrary to other studies 
where children with SCT were generally over inhibited (Barkley 2013b, 2014). This finding 
will require further investigation to establish its validity and supports the premise of Becker 
(2019) that transcultural variability is necessary to better understand the phenemenology, 
development and functional impact of SCT and to establish if SCT symptoms are similar across 
and within cultures. This would be of particular importance in South Africa where cultural 
diversity is prevalent.  
Clinical Picture of SCT 
There seems to be evidence of a separate disorder such as SCT that shares some of the 
symptoms and associated features with ADHD.  This disorder has a similar impact on academic 
and cognitive function as ADHD.  Whether it should be called SCT or not, is an entity on its 
own. Although children with SCT perform worse on cognitive assessments, it is not an 
intellectual disorder and is clearly not ADHD as it doesn’t have the typical ADHD symptoms. 






Clinical picture of SCT 
Category Symptom 
Verbal Comprehension 
Impairment in numerical accuracy, working memory and fluid 
reasoning 
Visual Spatial 
The processes underlying logical thinking, accurate visual perception, 
concrete reasoning and concentration are impaired.  
Non-verbal problem solving, logical reasoning, perceptual 
organisation, spatial visualisation and orientation, abstract 
conceptualisation, concentration and visual-motor co-ordination are 
areas of difficulty for those with SCT.  
Impairment in visual perception, visual organisation, visual concept 
formation, visual-motor co-ordination, sensory-motor feedback. 
Working Memory 
Working memory, sequencing and mental manipulation are areas in 
which children with SCT would struggle.  
School Performance 
Children with SCT are generally impaired in school performance with 
regards to details and accuracy (e.g. Mathematics) 
Processing Speed Children with SCT have been found to have a slower processing speed. 
Volition Sluggish responses and lack of motivation affect task initiation.  
Hyperactivity Similar symptoms of hyperactivity are found in ADHD.  
Impulsiveness 
These children seem to experience problems with self-regulation that 
may result in impulsive behaviour.  
Attention Attention problems due to internal/external distractions.  
Cognitive Deficits 
Problems with executive functioning which lead to a wide range of 
impairments such as abstract reasoning, comprehension and memory. 
Behavioural 







Emotional High prevalence of anxiety and depressive disorders. 
 
Becker (2019) states that international research is fundamental to understanding SCT 
better. When looking at the table above, one can see that SCT is definitely something separate 
from ADHD. Given the fact that traditional treatments for ADHD are not always successful 
(Koesters, et al., 2009) may imply a misdiagnosis rather than ineffective treatment. 
Furthermore, given the fact that traditional ADHD treatments do not work for SCT (Koesters, 
et al., 2009) there is a distinct possibility that SCT children are misdiagnosed with ADHD and 
therefore do not respond to the treatment. 
Study Limitations 
Across all three samples, archival data was utilised which could be subject to both a 
lack of interrater reliability and multiple clinician judgments. The data is as accurate as the 
clinicians who did the intakes, assessments, marking of the assessments, feedbacks and report 
writing. This also extends to the researcher and those who captured the data. Both the SSAIS-
R and the WISC-V were unable to discern between the different subtypes of ADHD yielding 
them very inaccurate. Another factor to consider is that the archival samples that were used for 
this study spanned over two editions of the DSM, i.e.: the DSM-IV TR and the DSM-5 which 
would have impacted the clinical diagnoses that were given by the assessors.  
Researcher bias is another important limitation to consider. The study was approached 
through the lens of SCT, thus influenced by the works of proponents of SCT such as Barkley 
(2012a) and Becker (2013). Should the researcher not have been aware of such works, the 
clinical data set may have been categorised differently. In addition, there is no formal diagnosis 
of SCT that could be used to identify the possibility of SCT in a clinical file. The symptoms of 





The SSAIS-R has not been updated since 1992 (Laher & Cockcroft, 2013), thus the 
norms could possibly be outdated despite it being used often in South Africa. In addition, the 
SSAIS-R was developed jointly for coloured, white and Indian children with the functioning 
of the Scale developed for a sample in which the three population groups were represented 
proportionally as described in the test manual (Van Eeden, 1997). The SSAIS-R sample for 
this study consisted of the above ethnic groups and in addition 96 black children which may 
not have been accounted for in the development of the test. In addition the SCT sample size 
was small.  The Scale may safely be used in educational situations to differentiate between 
children within any one population group however the results of the study should be kept in 
mind when norms are used to differentiate between members of the three population groups 
(Van Eeden & Visser, 1992).  
 The second sample of the study, namely that of the WISC-V, had a sample size of 26 
children which if larger could have possibly yielded results that could have been more 
impactful. In addition, it is possible that it could have found subtle differences that were not as 
pronounced in this study if the sample size had been larger. The WISC-V was updated in 2014 
(WISC-V; Wechsler, 2014) so there are not many South African studies that have utilised this 
test. This would indicate that there are no South African norms.  
The clinical sample sets were as accurate as the clinical acumen of the psychologist 
who classified the criteria. Any error on behalf of the psychologist who completed the intake 
screening form would be reflected in the results above. In addition, as the clinical notes that 
were used to categorise the data were provided by both teachers and parents it could be that the 
data above is incorrect or that the teacher and parents have a different perspective on 






Despite the limitations of the study, there were a number of significant findings that do 
support previous findings related to the existence of a disorder such as SCT. In line with 
Becker’s (2019) suggestion that more international and cross-cultural studies be done, this 
study contributes in that way. It also adds to the body of knowledge of SCT which could in 
turn contribute to the establishment of a more stringent diagnostic criteria for SCT which could 
inform the next revision of the DSM-5. This could also assist in a clearer diagnosis of ADHD 
and in addition, possibly, a new diagnosis of SCT. Refined criteria with a clear diagnosis for 
both disorders would lead to a more accurate diagnosis and treatment for both these disorders.  
Given that SCT does not respond to traditional ADHD treatment regimens and that it 
seems to be a more serious condition than ADHD, it is vital that this disorder is identified early 
in a child’s school career. Clear signs and symptoms of this disorder would allow educational 
psychologists to diagnose and treat children that have ADHD or SCT more accurately. 
Treatment and prognosis would thus improve with better classroom management.  
For teachers, this study would contribute to a better understanding and management of 
children in classrooms and provide guidelines and support.  
For schools, this would impact how School Based Support Teams (SBST) can better 
manage their children and assist in better classroom management of both ADHD and SCT 
children.  
For the Department of Basic Education (DBE), this could possibly have an implication 
on the policies informing inclusive and special needs education such as the Education White 
Paper 6 (DoE, 2001) such that learners with both ADHD and SCT could be better supported. 
This could in addition possibly lead to a test concessions policy on how to accommodate 





For parents, this could provide more specific guidelines for better home management. 
Strategies could include using homework locations that are free of distractions and noise and 
having a white board where tasks can be written down and broken into manageable chunks to 
ease anxiety and aid in planning and visual organisation. In addition, parents can focus on 
highlighting their child’s interests and motivate them regularly. Reinforcing responsibility and 
consistency in tasks is key. For children affected by SCT, Appendix 2 could provide some 
guidance. 
 The table below indicates what interventions can be put into place by schools to 













Numerical accuracy difficulties – Use flashcards, explain concepts clearly, positive reinforcement, use learning aids, encourage thinking 
out loud. 
Fluid reasoning – Show and tell, verbalising the sequences of events will assist a SCT child to internalise the process, provide instructions 
in a step-by-step fashion (The Test Tutor, 2017, para. 7–11). 
Visual Spatial 
Logical thinking – Encourage creativity in the classroom, encourage socialisation and group work, encourage the learning of new skills, 
encourage children to come up with solutions to problems. (Indeed, 2020, para. 4).  
Visual perception – Describe all visual presentations, summarise each lesson, provide the SCT child with a highlighter to highlight 
important information when reading, use text-to-speech software, give instructions out loud, use diagrams or images to illustrate 
instructions, allow time for questions or clarification. (Kelly, n.d., para. 2). 
Concrete reasoning – The use of multi-sensory teaching methods, the use of games in teaching and adaptations for those children who 
have sensory deficits would be helpful. Referrals for speech therapy, occupational therapy and or language therapy if relevant would also 
be useful (Logsdon, A., 2020, para. 11).  
Concentration – Allow for frequent movement and breaks in the classroom, vary instructional strategies, leverage interests, minimise 
noise and other distractions, use daily planners and assist the child in being organised and planning each activity and allow time to wind 





Non-verbal problem solving – Create a daily routine that changes as little as possible, post schedules, rules and expectations such that the 
SCT child understands from the outset what is required, provide verbal cues before moving onto a new activity and let the SCT child 
choose where to sit (Kelly, K., n.d., para. 2).  
Visual-motor co-ordination – Encourage games such as ‘I spy’, bean bag tossing, completing jigsaw puzzles, drawing circles, balloon 
tossing, flashlight tagging and building blocks in the classroom or at break. These will improve visual-motor co-ordination in a fun manner 
for a child with SCT (Shrewsbury Public Schools, n.d., para. 3–4).  
Working Memory 
Working memory difficulties – Work on visualisation skills, get the child with SCT to teach you, try visual memory games, play cards 
like UNO, encourage active reading, break down information into smaller bits, make learning multi-sensory and help make connections 
(Understood, n.d., para. 1–8). 
School 
Performance 
Children with SCT are generally impaired in school performance with regards to details and accuracy (e.g. Mathematics). They tend to 
struggle with specific subjects, not across all subjects, so if required, introduce a remedial learning programme in these areas or possibly 
a remedial school could be recommended to fill these gaps.  
Processing Speed 
Children with SCT have been found to have a slower processing speed. In the classroom, check from time to time that the child understands 
what activity needs to be completed and how it needs to be completed, give the SCT child extra time to complete tasks, use graphs or 
visual aids to explain concepts, if possible add in checklists for tasks so that tasks are easier to complete, limit the amount of homework 
and if possible grade homework on the mastery of concepts rather than the amount of homework completed (Morin, n.d., para. 4).  
Volition 
Sluggish responses and lack of motivation affect task initiation in children with SCT, therefore breaking down tasks into smaller more 
manageable bits, motivating children to complete tasks, setting up the classroom so that it is inviting and encourages children to work and 
reducing distractions would be useful (Heller, C., 2015. para. 3–7). 
Hyperactivity 
Similar symptoms of hyperactivity are found in ADHD. As with ADHD, clearly explaining and reiterating instructions, deconstructing 
bigger tasks into smaller units, being organised with regards to setting up of the desk prior to starting an activity, peer tutoring, co-
operative learning, the use of electronic games to support learning, and seating the SCT child closer to the teacher would be useful 






Children with SCT appear to experience problems with self-regulation that may result in impulsive behaviour. Self-correct opportunities, 
frequent redirection, non-verbal support from the teacher, the use of timers and wrist watches, frequent praise and encouragement and 
visual and environmental prompts will greatly enhance classroom management (William & Mary Technical and Training Assistance 
Centre, 2015, para. 5–7). 
Attention 
Attention problems caused by internal/external distractions are also shown in children with SCT. Frequent work breaks, concessions in 
terms of extra time, prompters, the use of speech-to-text software and a separate venue in tests and examinations would be useful to keep 
attention focused and not overwhelm the child.  
Cognitive Deficits 
Abstract reasoning – In the classroom, encourage tasks that use the imagination of the child, use metaphors and analogies to teach, reframe 
problems in a new way to encourage thinking, keep asking the child “Why?” over and over again, provide tasks that encourage the child 
to look for patterns and if they are struggling on a task give them extra time to come back to it another day in order to both encourage and 
motivate the child (7pace, 2019, para. 17–21).  
Comprehension – Comprehension is an area where children with SCT may struggle. Intervention strategies that could be used in the 
classroom include: inferring between written and unwritten text in tasks, self-questioning and engaging in dialogue with text, summarising 
the meaning of text in the child’s own words, providing direct instruction and explaining the purpose of a task to ensure understanding 
(McEwan, n.d., para. 6.). 
Behavioural 
Conduct problems such as ODD, disruptiveness, intrusiveness and bullying are seen in children with SCT. Intervention programs in 
schools that are run in these areas should include those children with SCT who exhibit these symptoms. Building strength and confidence 
in those children will also allow for a sense of self that is positive and will minimise these behavioural outbursts. In the classroom a “No 
bullying/disruptive behaviour” policy needs to be drawn up and implemented with a focus on trying to understand the source of such 
behaviour.  
Emotional 
A high prevalence of anxiety and depressive disorders is seen in children with SCT. In the classroom teachers should be trained to identify 
signs of such disorders and refer to the school or district educational psychologist for a proper diagnosis and intervention programme. 





where the child can share with the teacher when they are struggling and working through problems step by step will help to facilitate a 





All of the above would provide children diagnosed with SCT better support across all 
spheres of their lives, making learning enjoyable. The next step in research regarding SCT must 
be designing and evaluating treatment and management programs for children with SCT.  
Given the fact that Mental Health services in South Africa are limited and fragmented, 
recruiting participants for a study like this would have been extremely challenging and would 
probably have resulted in a very small sample size. The use of archival data, despite the 
limitations of this, did overcome these challenges to an extent.  
A further challenge was that SCT is largely an unknown disorder and a single-method 
approach to investigating the possibility of the existence of such a disorder would have resulted 
in one-dimensional conclusions. In order to minimise Type I and Type II errors, a post-
positivistic, multi-method research design was used. A number of statistical techniques were 
used to analyse the data, i.e. probability, effect size and statistical power. 
The main contribution of this study however is that it will bring SCT to the attention of 
clinicians in South Africa. In addition, many clinicians are not aware of the possibility of the 
existence of the disorder. This is probably due to SCT having not found its way into the DSM-
5 and therefore not into textbooks that are used for the training of clinicians. There have been 
no articles in local journals, for example the South African Journal of Psychology, the South 
African Journal of Psychiatry or the Journal of Psychology in Africa leading to limited 
exposure of this disorder in South African mental health publications.  
Recommendations 
Burke and Edge (2013) cautioned that ADHD should not be considered to be a 
homogenous disorder which requires a diagnosis of this disorder be based on multiple measures 
and Burke et al. (2011) argue that a diagnosis of ADHD must include psychometric 





measures. This is even more important when a distinction between SCT and ADHD has to be 
made. In this study, limited differences between ADHD and SCT were found and it is therefore 
recommended that other forms of assessment, such as neuropsychological assessments should 
be investigated as possible psycho-diagnostic instruments to distinguish between ADHD and 
SCT. Ideally, when diagnosing children, a multi-test battery should be used as learning 
problems, attention and emotional difficulties can have similar symptoms, co-occur, or 
reciprocally influence each other (Sattler, et al., 2016). 
Parent, teacher and self-report questionnaires often contribute to an accurate diagnosis 
of psychopathology in children (Becker et al., 2015). As this is difficult and one cannot rely on 
cognitive assessments only to diagnose SCT, rating Scales may provide useful information in 
the diagnostic process (Penny et al., 2009). It is strongly recommended that such questionnaires 
be adapted for South African conditions or that similar questionnaires be developed for South 
African purposes. It must be stressed however that such a questionnaire would form part of the 
diagnostic process and would not be an effective diagnostic instrument on its own. This 
disorder will always pose a diagnostic challenge.  
This study as in many similar studies did delineate ADHD and SCT. However, as 
Becker and Willcutt (2019) suggested the validity of SCT as a trans-diagnostic construct should 
be examined. This would imply more studies where SCT is compared to other disorders which 
may share similar symptoms. Given that avolition and sluggishness are symptoms of SCT, 
which are also considered to be symptoms of depression, it is strongly recommended that 
similarities and differences between SCT and internalising disorders be examined. Given the 
fact that Mathematics came up as a problem area this suggests that SCT may share symptoms 
with specific learning disorders or that these disorders are associated with SCT and require 






The results indicated that the ADHD and SCT groups differed significantly from the 
Non-Clinical group, which indicates that they are much closer to each other than they would 
be to the Non-Clinical group. It may be more appropriate to investigate which aspects of 
attention differ between these two groups.  
When considering disorders such as SCT and ADHD, it may more appropriate to 
categorise these two disorders together as disorders of attention. If one accepts attention as a 
construct, it would be distributed normally in the general population, with both the SCT and 
ADHD groups having impaired attention. This would also be in line with the suggestion that 
SCT should rather be named CDD (Barkley, 2014; Becker, 2013) as it focuses on the 
impairment of attention and concentration of the disorder. It would seem as though in the case 
of ADHD the distractions are external whereas in the case of SCT the distractions seem to be 
more internal.  
However, on a number of criteria, children with ADHD differed from children with 
SCT in the third part of the study which would conclude that ADHD and SCT are distinct 
disorders or separate subtypes of the same disorder with hyperactivity, reading and writing not 
being distinguishing factors. When looking at the primary volition and ADHD characteristics 
in sluggish, daydreaming, lack of motivation, impulsive and attention items, these can be seen 
as distinguishing factors which highlight the differences between the two disorders. Thus the 
diagnostic criteria for SCT would be sluggish, daydreaming, lack of motivation and impulsivity 
in terms of the volition and ADHD characteristics categories, and attention for the ADHD 
criteria respectively. 
The implications for the classroom when looking directly at the diagnostic criteria 





memory, instructions, comprehension, and emotional as areas that children with SCT are 
impaired in and attention, planning, and behavioural difficulties as areas that children with 
ADHD are impaired in. 
 In conclusion, given all of the factors above, it is clear that ADHD and SCT are highly 
likely to be two distinct disorders.  Contrary to the findings of Bauermeister et al. (2012) and 
Wahlsted and Bohlin (2010) the findings of this study seem to suggest that SCT children have 
more cognitive impairments, as evidenced by the SSAIS-R results, than those with ADHD, 
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Additional Resources for SCT Children  
Tips for Children with SCT 
1. If you feel tired, rather take a power nap than try to work feeling drained.  
2. Exercise can increase your alertness, energy and productivity!  
3. Look after yourself – physically, emotionally and mentally.  
4. Motivation is everywhere! There are plenty of motivational videos on YouTube for 
different age groups, books, songs and people you can use to help you stay on track. 
5. You can speak to a parent, teacher or tutor to keep you motivated.  
6. Be realistic about how much time you have or spend on the different aspects of your 
life.  
7. Plan for the next day the night before.  
8. Writing it down helps take it out of your head! 
9. Have a dedicated study space with minimal distractions.  
10. If you get distracted by something else you need to do, make a note of it (unless it’s 
an emergency) and attend to it later.  
11. Set definite start and finish times – begin and end as you have planned.  
12. Allocate any unfinished work to another time – do not ignore it!  
13. Find your own pace and do what works for you.  
14. Review all of your work – your class notes, your assignments and readings.  
15. Postpone unnecessary activities until the work is done.  
16. Identify resources to assist you – study buddies and study groups, your tutors and 
teachers. 





18. Reward yourself with things you enjoy – spending time with friends, social media, 
fun activities, sport, etc. 
 
How to set up a physical space that is conducive to a child with SCT 




1. You need a dedicated study space. 
2. Organise the desk you have. You could print some photos or 
motivational quotes to stick around your desk. 
3. Keep your desk as clear as possible so you can easily find everything 
you need. Keep a box next to your desk and put in anything you 
don’t need for a particular study session. 




1. A change of scenery can work wonders for your focus and 
productivity.  
2. Try to get away from your desk every so often.  
3. Try out some different places to study. 
 




1. Your school may give you a calendar with rough guidelines of what 
readings, activities and assignments you should complete each 
week or month. 
2. If not, work this out from your assignment dates. Record all 
important submission dates so none spring up and overwhelm you.  
3. Spend 5–10 minutes on a Sunday working out your priorities for 
the week, checking you’re on track and taking action if you’re not.  
4. Staying aware of your workload is key for success. 
5. A good idea would be to follow your class timetable to give you 
structure to your day and to ensure that you are putting in enough 
time. 
Just do it 
1. Identify that task you have been putting off or didn’t want to start 
and just do it!  
2. You will feel so much better and will gain the momentum to keep 
going. 






Create a focused 
study routine 
1. Create a quick and simple routine for your studies to help you get 
focused and get more done. Clear your desk, get some snacks, put 
on some instrumental music and get rid of distractions.  
2. It’s not always possible to study without distractions but there are 
things you can do.  
3. Turn off your cell phone.  
4. Keep a procrastination list of your distractions/random thoughts and 
stay away from the Internet.  
5. Download my study planner to help you stay focused and get more 
done with your precious study time. 
Set goals 
 
1. We often waste time when we do not make it clear what we will use 
that time to achieve. When it comes to academics or studying, you 
need to set goals for time spent.  
2. Make sure you set aside enough time to reach your stated goals. 
3. It can help to not only write your goals down but to state what the 
benefits of achieving them will be.  
4. Make sure your goals are Specific, Measurable, Attainable, 
Relevant and Time-bound (SMART).  
5. Breaking goals down into baby steps can also help make them more 
manageable.  
6. Having goals can help you to allocate your time better. 
Prioritise 
 
1. You will find that your academics need to be a priority if you are to 
keep on track. 
2. Prioritise the most difficult, time-consuming tasks so that you 
attend to these first. This will allow you to have more motivation 
and energy.  
3. The most urgent tasks should be done first.  
4. Following this, prioritise all your other demands and 
responsibilities as appropriate.  
5. Your priorities will change from time to time so be flexible when 
you need to. 
Create a to-do list 
 
1. This is one of the best ways to manage what you need to do. 
Whether you make a daily or weekly list, you need to write down 
what you have to do.  






3. Tick tasks off as you get them done (this feels good!)  
4. If some tasks haven’t been completed then just allocate another 
time for them. Make sure you write this down too, don’t just think 
about it! 
5. Keep your lists up-to-date. 
Control 
procrastination 
1. Spend 5–10 minutes at the beginning of the day planning what you 
need to study, plan your study sessions and keep to your schedule. 
2. It’s too easy to ‘wing it’ and suddenly realise a week has gone past 
and you haven’t done any studying. 
Work with your 
energy levels 
1. Though you should be flexible when you study and try to fit in 
short bursts throughout your day and week, try not to fight your 
natural energy levels.  
2. See if you can rearrange your schedule a little to match studying 
with when you have the most energy. 
Take breaks 
 
1. One of the biggest mistakes that you can make is trying to work 
solidly for a few hours without breaks.  
2. Try studying for brief periods of 25 minutes without distractions 
then take 5 minutes to refresh and stretch.  
3. This technique tends to result in you achieving more as 25 minutes 
is a manageable time to stay focused. 
Start your 
assignment early 
1. The clearer the assignment is in your head, the more likely you are 
to write a great answer and get higher marks. 
 




1. Find official or unofficial forums or groups for you to connect with 
other children 
2. Try and find a few children whom you can share your successes and 
problems with. 
Make sure you 
have support 
 
1. Get your friends and family behind you. 
2. There will be times when you need a motivational talk, some space to 
rant or someone to take your mind off a stressful situation.  
Ask for help 
 
1. There is value in trying to work through a problem by yourself.  
2. But if you’ve spent a lot of time on an issue or you still don’t know 









1. It’s easy to keep looking forward with your studies and forget to look 
back at how far you’ve come.  
2. But, it’s important to recognise your progress so you can feel proud 
of your journey so far. 
Small steps 
 
1. Focusing on the end goal can be a little demotivating, so concentrate 
on your small steps and short-term goals.  
2. Every day, week, month and year you study is a step towards 
completing the school year.  
3. Try and develop your ability to study in short bursts. 
4. Break down large tasks into smaller activities and remember, “little 
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